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FIFTH FIVE-YEAR REVIEW REPORT
SAND SPRINGS PETROCHEMICAL COMPLEX SUPERFUND SITE
EPA ID#: OKD980748446
TULSA COUNTY, OKLAHOMA

This memorandum documents the U.S. Environmental Protection Agency's performance, determinations,
and approval of the Sand Springs Petrochemical Complex Superfund Site Fifth Five Year Review under
Section 121(c) of the Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S.
Code Section 9621(c), as provided in the attached Fifth Five-Year Review Report.

Summary of the Fifth Five-Year Review Report
The Fifth Five-Year Review for the Sand Springs Petrochemical Complex Superfund Site indicates that the

remedial actions set forth in the decision documents for the site continue to be implemented as planned.
The selected remedy for the Source Control Operable Unit (OU 01) was off-site thermal destruction coupled
with on-site solidification/stabilization of site sludges and contaminated soils. The selected remedy for site
groundwater, the Main Site Operable Unit (OU 02), was No Action, but with monitoring, following the
Source Control Remedial Action.

Arcadis, Inc. (Arcadis), on behalf of BP/Atlantic Richfield Company (BP/ARCO), routinely maintains the
site by performing landfill and site inspections, site maintenance, landfill leachate collection system
operation and maintenance, and landfill groundwater monitoring-well maintenance. Arcadis also performs
annual groundwater sampling at the site. Based on the Fifth Five-Year Review site inspection, data review,
interviews, and technical assessment, the remedies for the Sand Springs Petrochemical Complex Superfund
Site are protective of human health and the environment, because the selected remedies are a comprehensive
approach for this site that address all current and potential future risks caused by wastes left in place.

Environmental Indicators

Human Exposure Status: Human Exposure Under Control

Contaminated Groundwater Status: Groundwater Migration Under Control

Site-Wide Ready for Reuse: The site achieved Site-Wide Ready for Anticipated Use status in 2011.

Actions Needed
The following actions must be taken for the remedy to be protective in the long term: None

Determination

I have determined that the remedy for the Sand Springs Petrochemical Complex Superfund Site is protective
of human health and the environment. This Five-Year Review Report specifies that no actions need to be
taken for the remedy to remain protective in the long term.
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EPA ID#: OKD980748446
TULSA COUNTY, OKLAHOMA

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

Source Control Operable Unit, OU 01
Main Site Operable Unit, OU 02
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I. INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a remedy in order
to determine if the remedy is and will continue to be protective of human health and the environment. The methods,
findings, and conclusions of reviews are documented in Five-Year Review Reports such as this one. In addition,
FYR reports identify issues found during the review, if any, and document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) is preparing this Five-Year Review pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent
with the National Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii)), and considering EPA policy.

This is the Fifth FYR for the Sand Springs Petrochemical Complex (SSPC) Superfund Site. The triggering action
for this statutory review is the completion of the Fourth FYR in 2015. The FYR has been prepared due to the fact
that hazardous substances, pollutants, or contaminants remain at the site above levels that allow for unlimited use
and unrestricted exposure (UU/UE).

The site consists of two Operable Units (OUs), and each OU will be addressed in this FYR. The Source Control
OU (OU 01) addresses surface liquids, sludges, and heavily contaminated soils. The Main Site OU (OU 02)
includes groundwater and minimally contaminated soils.

The SSPC Superfund Site FYR was led by the Oklahoma Department of Environmental Quality (DEQ).
Participants included representatives of DEQ, Arcadis Inc. (Arcadis), BP/ARCO, and the EPA. The review began
on 7/3/20109.

Site Background

Physical Location:

The SSPC Site is located within the city limits of Sand Springs, Oklahoma, in Tulsa County, and comprises
approximately 235 acres situated in an industrial complex on the northern bank of the Arkansas River (Figure 1).
The complete site is bordered on the north by 21st Street and Morrow Road, and on the west by a spur to the Sand
Springs Railway tracks (approximately 250 feet west of South Lincoln Avenue). The remainder of the site, to the
south and southeast, is bordered by the Arkansas River.

It is noted that while the original investigated site comprised approximately 235 acres, a large percentage of the
original acreage is not closely monitored, as those portions have been fully investigated and/or remediated. The
pertinent portions of the historic site, still monitored, are centered around the landfill, the monitoring well network
associated with the landfill, businesses in close proximity to the landfill, and the open lands south of both the landfill
and levee.

The site is divided north/south by an 18 to 20-foot high levee situated between the Resource Conservation and
Recovery Act (RCRA) Title C landfill and the Arkansas River. The southern portions of the site, south of the levee,
slope to the Arkansas River and are a mix of Bermuda grass and small wooded stands. Approximately 400 feet of
the Arkansas River has had rip rap and/or drainage ways added for site stabilization. The landfill, north of the levee,
encompasses approximately 8 acres and is vegetated with native grasses. Two passive vent caps are situated at the
crest of the landfill, and there are eight collection/detection sumps situated around the perimeter of the landfill
(Figure 2). The landfill is fenced by a 6-foot chain-link fence, with two access gates and has a perimeter gravel
base access road surrounding it.

The remaining site acreage, north of the landfill, is comprised of numerous businesses currently occupying the site.
As previously stated, most of these businesses occupy land that originally was incorporated within historic
investigations, but which are now not closely monitored. The site as a whole is relatively open, with the exception
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of two high-voltage transmission towers, located southeast and southwest of the landfill, just north of the levee.
Active transmission lines cross the site across these towers. There are existing transmission lines on wooden poles
at various locations throughout the site. There are also two sanitary sewer mains along the levee at the south edge
of the site boundary.

Hydrology:
The SSPC is adjacent to the Arkansas River, on an alluvial flood plain. Subsurface investigations conducted in the

vicinity of the landfill showed the fill material to be at an approximate depth of 10 feet. The thickness of the alluvial
materials beneath the fill, based on boring logs from the site, ranges from 25.0 feet to 41.2 feet. In general, the
alluvium thickness averages 35-40 feet, near the river, and decreases to the north. The alluvial materials primarily
consist of silt and fine- to medium-grained sand. Terrace deposits, primarily thick alluvial deposits of fine- to
medium-grained sand, exist just north and upgradient of the site. The uppermost bedrock underlying the site is the
Coffeyville Formation, which is composed of shales, thin bedded sandstones, and siltstones. The portion of the
Coffeyville Formation underlying the site is estimated to be approximately 280 feet thick.

The alluvial groundwater is recharged by infiltration of rainfall and surface water through the Newblock Park terrace
and Arkansas River alluvium. This recharge is expected to add to the amount of groundwater flow beneath the site,
which under typical groundwater flow conditions discharges into the Arkansas River.

In situ aquifer tests performed at the site indicate the alluvial aquifer has a high hydraulic conductivity.
Groundwater moves at a rapid rate (several hundred feet per year) and discharges to the Arkansas River during most
of the year (stable or falling river stages). During periods of high river levels, a gradient reversal may occur, causing
river water to recharge the alluvial aquifer. However, gradient reversals have not been documented through field
measurements.

Hydraulic conductivity data for the Coffeyville Formation is not available, but field observations of rock cores and
borehole tests indicated hydraulic conductivities to be several orders of magnitude lower than for the overlying
alluvial deposits. This difference in hydraulic conductivity indicates that movement of groundwater will primarily
be lateral, within the alluvium. The extremely low hydraulic conductivity of the underlying shale will impede the
infiltration of groundwater from alluvium to bedrock.

A water well survey conducted in the early 1980s determined that the nearest residential drinking water wells are
approximately one mile east of the site; these wells are upgradient of the site. The community of Sand Springs
obtains its municipal water supply from surface sources.

Land and Resource Use:

Historical land use is unknown, prior to the establishment of refinery operations in the early 1900s. Initially, Pierce
Petroleum Refinery occupied the site. The refinery was subsequently acquired by the Sinclair Oil Corporation in
the early 1930s and continued to operate until 1948 when most of the refinery operations were shut down. The site
has been used for a number of industrial activities that have contaminated large areas of the surface and subsurface.
Events in the site's history include the creation of sludge pits, unlined lagoons used for solvent recycling, and
accidental spillages of petroleum hydrocarbons from storage tanks. By October of 1953, Sinclair had conveyed all
but approximately 38 acres of the refinery property to the Sand Springs Home. Since 1953, a variety of industries
leased or purchased property from Sand Springs Home. In 1969, Sinclair merged with Atlantic Richfield Company
(ARCO) and the 38-acre tract of land was absorbed in the merger. The 38-acre tract became the site of a Chemlink
Chemical plant that was subsequently sold (D&B, 2004). The Baker Chemical Company currently owns and/or
leases the 38-acre tract.

Several solvent and oil recycling facilities operated on a 5.5-acre portion of the SSPC from 1964 through 1983.
This 5.5-acre area is referred to as the Glen Wynn area. Two unlined pits, numerous tanks and drums, and
contaminated soils from accidental spills remained on the Glen Wynn site from the previous recycling operations.
In December 1980, the Environmental Protection Agency (EPA) and state agencies became concerned about the
possible contamination at the site. Over the next 3 years, water and soil samples were collected and analyzed to
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determine any potential risks to human health or the environment. Results of the tests indicated that contact with
the sludge and contaminated soils posed a human health risk, and CERCLA, commonly known as Superfund, would
be used to address contamination at the site. Though the Glen Wynn site was the original focus of investigations,
additional investigations resulted in the entirety of the site to include 235 acres.

FIVE-YEAR REVIEW SUMMARY FORM

‘ SITE IDENTIFICATION

Site Name: Sand Springs Petrochemical Complex
EPA ID: OKD980748446
Region: 6 State: OK City/County: Sand Springs / Tulsa County

NPL Status: Deleted

Multiple OUs? Has the site achieved construction completion?
Yes Yes

Lead agency: EPA

Author name (Federal or State Project Manager): Kelsey Bufford

Author affiliation: Oklahoma Department of Environmental Quality
Review period: 7/3/2019 - 7/3/2020
Date of site inspection: 10/15/2019

Type of review: Statutory

Review number: 5

Triggering action date: 7/3/2015

Due date (five years after triggering action date): 7/3/2020




1. RESPONSE ACTION SUMMARY

Basis for Taking Action

According to the Source Control OU Record of Decision (ROD), the organic chemicals of concern detected in soil
samples during the Remedial Investigation (RI) were benzene, trichloroethylene, 1,1,1-trichloroethane, and 1,2-
dichloroethane. The inorganic chemicals of concern detected in soil samples were barium, chromium, arsenic,
lead, cadmium, mercury, and silver. Benzene, trichloroethylene, 1,1-dichloroethylene, 1,1,1-trichloroethane, 1,2-
dichloroethane, and vinyl chloride were the detected organic chemicals of concern above Maximum
Contaminant Level (MCLs) in groundwater samples. The inorganic compounds of concern detected above MCLs
in groundwater were barium, chromium, arsenic, lead, cadmium, and mercury.

Based on the data collected during the RI, it was determined that if the remedies selected in the Source Control OU
ROD were not implemented, hazardous substances could be released from the site and endanger public health,
welfare, or the environment. The most significant risks to human health and the environment included the
following:

1) Direct Contact — many of the organic compounds found on the site have been determined to be carcinogens.
Absorption through the skin or other routes of inadvertent ingestion therefore poses potential health risks. In
addition, the wastes and surface waters were found to be highly acidic (EPA 1987).

2) Air Emissions — consisting of acid fumes and volatile organic compounds (VOCs) also pose potential health
threats.

3) Surface Waters — pollution caused by the runoff from the site.

4) Groundwater — contamination directly by the Glen Wynn lagoons and indirectly by runoff from the main site.

Response Actions

An EPA Region 6 groundwater investigation was conducted in December 1980. In September 1983, EPA proposed
the SSPC to the National Priorities List (NPL). EPA ordered potentially responsible parties (PRPs) to conduct
emergency removal of drums and tanks in August 1984, and in June 1986 the SSPC was promulgated for inclusion
on the NPL.

Source Control Operable Unit, OU 01

The Source Control OU included all surface liquids, sludges, and heavily contaminated soils. In September 1987,
EPA issued the ROD for the Source Control OU of the SSPC. The remedial action remedy chosen for the Source
Control OU is as follows:

1) The excavation and off-site thermal destruction of sludges, at least to the sludge/soil interface, from the portion
of the site identified as the North and South Glen Wynn Lagoons.

2) Solidification and/or stabilization of all remaining sludges and containment of the resulting matrix in a hazardous
waste RCRA cell to be constructed on-site. This cell (or cells) is to meet the minimum technological requirements
of Subtitle C of the Solid Waste Disposal Act.

3) As part of the remedial design, Atlantic Richfield Petroleum Products Company, a division of ARCO, will
demonstrate that the solidification technology will meet EPA approved criteria. These criteria will include both
chemical and physical testing requirements. Should the solidification technology fail these criteria, thermal
destruction will be the remedy for the above-mentioned operable unit.

4) No liability release from the site or from future maintenance and monitoring.

5) Repair or restoration of the RCRA cell to ensure no migration from the unit or destruction or treatment of all or
a portion of its contents, as EPA deems appropriate, should monitoring show that the solidification and/or
stabilization remedy fails.
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The cleanup criteria for OU 01 was a general visual determination which would remove sludges down to the
sludge/soil interface and an additional foot below this interface or to a specific depth. After removal down to this
interface, sampling would be performed to determine if benzo(a)pyrene was less than 100 mg/kg.

Remedial action objectives included in the OU 01 ROD included:
¢ Solidification/Stabilization of all sludges in the Source Control Operable Unit

o  Off-site thermal destruction of the Glen Wynn sludges

Main Site Operable Unit, OU 02

The Main Site OU included groundwater and minimally contaminated soils. In June 1988, EPA issued the ROD for
Main Site OU. The Main Site OU ROD stated that in EPA’s judgment, Alternative 1, No Action (Monitoring
following the Source Control Remedial Action) met the statutory selection criteria. Factors supporting this decision
included: after the Source Control Remedial Action, a natural flushing action will have decreased the level of
contamination over time; the groundwater and the Arkansas River are not sources of drinking water; and there are
no public health threats from the minimally contaminated soil. The State of Oklahoma concurred with this remedy.

The remedial action remedy chosen for the Main Site OU is as follows:
1) Place appropriate warning signs.

2) Restrict access.

3) Collect and analyze groundwater for a period of at least 30 years.

There were no specific cleanup criteria for the groundwater in OU 02, since there was no remedial action.

Remedial action objectives included in the OU 02 ROD included:
e Monitor groundwater in order to determine impacts of Source Control (OU 01) remedy

EPA determined that the alternatives chosen for both OUs are protective of human health and the environment,
attain federal and state requirements that are applicable or relevant and appropriate, are cost-effective compared to
equally environmentally protective alternatives, and utilize permanent solutions and alternative treatment
technologies to the maximum extent practicable.

Status of Implementation

ARCO, one of the potentially responsible parties for the site, managed the full remediation activities for the SSPC.
The Tulsa District United States Army Corp of Engineers (USACE) provided oversight for EPA during the
Additional Site Characterization, Remedial Design (RD), and Remedial Action (RA), and continued in this function
during the beginning years of the Operation and Maintenance (O&M) phase. Remedial activities have been
completed in phases.

Source Control Operable Unit, OU 01

Glen Wynn Site

Remedial activities for the Glen Wynn portion of the SSPC commenced in August 1992. The remediation included
the following six areas within the site: North Lagoon, South Lagoon, Drum Area, T-5 Area, L-Shaped Area, and
Pump House.

Except for the Pump House, remediation of the sites consisted of excavating contaminated material and transporting
this material to off-site hazardous waste incinerators. After excavation areas were completed, the excavations were
backfilled and compacted with either stockpiled soil from the site or with clean fill from off-site sources.
Contaminated debris, generated during the remediation, was transported to the Lone Mountain Hazardous Waste
facility, located in Major County, Oklahoma.



The Pump House contained drums of drill cuttings, drums of monitor well purge water, and plastic bags of personal
protective equipment. This material was generated from previous investigations at the SSPC. All solid material
was tested and either incinerated with other site wastes, stockpiled for later treatment, or transported to the Lone
Mountain Hazardous Waste Facility. All water was treated on-site at the temporary wastewater treatment plant.
Final site grading and seeding occurred in December 1992.

Wastewater Treatment

Construction was initiated on February 14, 1992, on a wastewater treatment plant on the site to treat water pumped
from the retention pond and to treat storm water runoff that contacted the sludge pits. The retention pond was
located between the large acid sludge pit and the small acid sludge pit. The wastewater treatment plant was
dismantled prior to the completion of the remedial action in August 1995.

Refinery Wastes

During the RI and subsequent additional site characterization activities, six petroleum waste pits were identified
that required excavation, treatment, and placement into the on-site landfill. The six pits were: Large Acid Pit, Small
Acid Pit, Round River Pit, Levee Pit, Tank Bottom Pit (TBP), and Con-Rad Sludge Area. Excavated areas included
the contaminated soils adjacent to these pits and the Surface Impoundment, located between the Large and Small
Acid Pits.

Treatment consisted of mixing neutralized waste with stabilizing additives in a transportable treatment unit (TTU).
This produced a stabilized material that was then placed within the on-site RCRA Subtitle C landfill. The RCRA
landfill was constructed of eight separate cells. Each cell contained a separate pipe system for leachate collection
and leachate detection. A perimeter drain surrounds the landfill and two gas vents were installed at the top of the
landfill cap. A security fence was placed around the perimeter of the landfill.

Approximately 206,500 cubic yards of solidified sludge and soil were excavated, treated in the TTU, and placed in
the landfill. The remedial activities were completed on August 22, 1995.

Main Site Operable Unit, OU 02

Remediation activities for OU 02 consisted of installing seven new monitoring wells (MW-101 to MW-107) and
using two existing wells (MW-14 and MW-15) installed during the RI. The seven new wells are located around the
landfill and consist of three upgradient wells (MW-101 through MW-103) and four downgradient wells (MW-104
through MW-107). The two existing wells, MW-14 and MW-15, are located upgradient of the landfill (MW-14
was permanently abandoned in August 2017 and replaced with MW-14R in September 2018). Two of the new
wells (MW-106 and MW-107) were installed on the levee and were used for downgradient pre-closure monitoring.

Monitoring of the groundwater was divided into pre-closure and post-closure monitoring. Pre-closure monitoring
consisted of collecting samples on a quarterly basis for a period of one year from MW-14, MW-15, MW-106, and
MW-107. After closure of the landfill, a baseline monitoring period was initiated. Seven monitoring wells
(MW-101 through MW-107), were sampled quarterly during the first year after the landfill closure. At the end of
the one-year baseline period, the remainder of the 30-year post-closure monitoring was initiated. Post-closure
monitoring was established as one year of semiannual sampling, then eight years of annual sampling, followed by
sampling on a 5-year cycle. MW-119 was installed in 2007 to act as a downgradient well to the former Glen Wynn
site and has been added to the monitoring well network that is currently sampled on a yearly basis.

The site was deleted from the NPL in 2000.

Additional Removal Activities: Arkansas River Sludge Removal

During routine O&M activities for the SSPC in May 2001, seeps of black sludge were observed near the former
acid sludge disposal pit along the northern bank of the Arkansas River. In 2002 and 2003, site assessments were
performed, and a work plan was submitted in 2004 for excavating the sludge materials eventually discovered from
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six areas. Removal activities of approximately 30,689 cubic yards of materials were performed between
October 2004 and January 2006. This material was subsequently excavated and transported to the WMI Quarry
Landfill. The disturbed area was re-vegetated and rip rap was placed to protect the area from erosion. A Riverbank

Sludge Removal Report was submitted in April 2006, documenting these activities.

IC Summary Table

Table 1: Summary of Planned and/or Implemented ICs

Media, engineered ICs Called Title of IC
controls, and areas that do ICs for in the Impacted IC Instrument
not support UU/UE based | Needed Decision Parcel(s) Objective Implemented and

on current conditions Documents Date (or planned)
Restrict residential
Glen Wynn | use, residential daily May 7, 2014
Groundwater and Soil Yes No portion of | care, PreK-12 schools, Notice of
Site edible agricultural Remediation
uses
Oklahoma
l\\ll\\llvlﬁfc]:f Administrative
Section 13 No water supply wells Code (OACQC)
" | allowed between 0-37 Title 785,
T19N,
. . feet due to metals and Chapter 45,
Arkansas River Alluvium R11EIM N .
Yes No VOCs contamination, Appendix H,
Groundwater and NW . ficial
1/4 of and speua}l w<_a|| Ber_1e icia Use
. construction is Designations for
Section 14, . Lo
required Certain Limited
TI9N, Areas of
R11EIM
Groundwater

Systems Operations/Operation & Maintenance
After the construction phase of the RA was completed, the maintenance of the monitor wells and the landfill was

initiated in accordance with the Post-Closure Plan and the Landfill Groundwater Monitoring Plan. The property
owner, Sand Springs Home, granted access to the property for maintenance oversight and inspection activities.
Under this agreement, ARCO is conducting the O&M activities. An updated O&M Plan was prepared in February
2012. The O&M plan includes procedures for site and landfill inspections, site maintenance, landfill leachate
collection system operation and maintenance, and landfill groundwater monitoring.

Site and Landfill Inspections

Site and landfill inspections include the following activities:

1) Inspect the landfill cap and side slopes for physical deformities, vegetative cover, slope stability, and any signs
of subsidence;

2) Inspect the perimeter roads, perimeter security fence, and perimeter drain system;

3) Inspect the landfill vents, monitor wells, and leachate collection system;

4) Inspect other on-site areas, excluding the landfill, for signs of erosion, adequate surface drainage, and vegetative
cover,;

5) Maintain rip rap;

6) Sample the on-site monitor wells in accordance with the post-closure monitoring schedule; and,

7) Measure and remove leachate from the leachate collection and leachate detection system.
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Site and Landfill Maintenance

Site and landfill maintenance include the following:

1) Correction of any deficiencies noted during inspection of the above-mentioned items; and
2) Mowing, fertilizing and weed control.

Leachate Collection System

The landfill structure was completed with eight cells, each of which is equipped with a leachate collection system
consisting of two separate drainage structures designed to intercept and collect any potential leachate. The upper
drainage structure is termed the collection system, and the lower drainage structure is termed the detection system.
The collection systems are isolated by two impermeable high-density polyethylene liners. One liner is located
between the collection system and detection system, and a second liner is located below the detection system. The
system is operated on an as-need basis to remove leachate that accumulates in the leachate collection sumps.

In 2018, the existing pumps installed in the collection and detection cells were removed due to operational issues,
and a new leachate collection system using a trailer and portable pump was incorporated. The portable pump was
used to pump leachate from the sumps into a trailer-mounted holding tank. When the holding tank is full, the valves
close and the pumps are shut down. Each tank load of leachate is considered a batch, and each batch is tested for
pH in accordance with the permit requirements for the City of Sand Springs pre-industrial treatment program. If
testing of the batch exceeds pH 9, the pH is adjusted to between six and nine, prior to release to the Sand Springs
Publicly Owned Treatment Works (POTW).

Monitor Well Sampling

Monitor wells are currently being sampled on an annual basis as specified by the Landfill Groundwater Monitoring
Plan. The wells are sampled for the list of constituents shown in Appendix B. Figure 3 shows the monitoring well
network. The groundwater monitoring wells are sampled using dedicated low flow pumps. On August 14, 2017,
monitoring well MW-14 was permanently abandoned by Able Environmental Drilling, LLC, under the supervision
of Arcadis. The monitoring well was abandoned, due to site redevelopment plans to occur at the Valued Partners
Investment LLC (formerly Morrow Gill Lumber Inc.) property, which would have destroyed the monitoring well.
In September 2018, MW-14R was installed offsite to replace MW-14.

Survey
The landfill is to be periodically surveyed at least once every five years, according to the O&M Plan. A survey of

the landfill was conducted in 2007 and 2008 to establish a baseline of landfill elevations. Subsequent surveys will
be conducted and compared to the baseline to determine if there is subsidence. A five-year landfill survey was
completed in November 2018, with a licensed State of Oklahoma surveyor, to determine if subsidence has occurred.
Based on the comparison with previous surveys, no subsidence has occurred (Appendix C).

Annual Inspection Reports

Arcadis, on behalf of BP/ARCO, submits inspection reports on an annual basis to EPA Region 6 and DEQ. The
reports consolidate the quarterly inspection reports, annual groundwater sampling laboratory reports, and leachate
collection logs.

Noted major observations and required action items, as they apply to basic O&M activities, from the O&M quarterly
inspection reports are as follows below for the years 2015 to 2018. Semi-regular occurrences such as the need to
repair gravel roads or eradicate noxious vines are not listed. Accompanying each observation/action item is any
follow-up action taken and/or current status of that issue or observation.

2015 Annual Inspection Report
o There were no known operational problems or required action items noted in the 2015 Annual Report.

2016 Annual Inspection Report
e There were no known operational problems or required action items noted in the 2016 Annual Report.
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2017 Annual Inspection Report
e Monitoring well MW-14 was permanently abandoned on August 14, 2017.

2018 Annual Inspection Report
e Monitoring well MW-14 was replaced with monitoring well MW-14R, in September 2018.

e Leachate pumps, which were no longer operating properly, were removed and a new mobile leachate
recovery system was incorporated.

I11. PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the 2015 FYR, as well as the
recommendations from the 2015 FYR and the current status of those recommendations.

Table 2: Protectiveness Determinations/Statements from the 2015 FYR

Protectiveness

OuU # s Protectiveness Statement
Determination

1 Protective The remedy implemented at the Sand Springs
Petrochemical Complex Site to date is protective of
human health and the environment.

2 Protective The remedy implemented at the Sand Springs
Petrochemical Complex Site to date is protective of
human health and the environment.

Sitewide Protective The remedy implemented at the Sand Springs

Petrochemical Complex Site to date is protective of
human health and the environment.
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Table 3; Status of Recommendations from the 2015 FYR

Current Current Implementation Status Completion
Oou # Issue Recommendations Status Description Date (if
applicable)
1 Site documents Submit site Completed | The PRP’s placed documents in 4/19/2016
could not be documents to the the site repository. Kelsey
located at the site new location of the Bufford (DEQ) and Amy Brittain
repository. Charles Page (DEQ) inspected the site
Library at 551 E repository on October 15, 2019,
Fourth Street, Sand and confirmed the Superfund Site
Springs, Oklahoma documents have been relocated to
74063. the Charles Page Library.
2 Arsenic levels in Continue to Completed | The analytical groundwater 3/15/2017
MW-104 and MW- | monitor arsenic sampling results from the 2015 —
105 have shown levels closely. 2018 annual reports show that
exceedances of the arsenic continues to be present in
arsenic MCL since MW-104 and MW-105 at
the last five-year concentrations greater than the
review. MCL for drinking water (10
pg/L). The sampling results also
show that arsenic concentrations
have increased over the last five
years.
1 | According to the Groundwater data | Completed | Statistical analysis was 2/23/2016

groundwater
monitoring plan,
monitoring data
will be evaluated
for statistical
analysis every four
years. A statistical
analysis has not
been run since
2002.

should be evaluated
statistically for
trends, as stated in
the groundwater
monitoring plan, to
demonstrate that
the remedy is
functioning as
intended.

performed on the groundwater
sampling results in 2015 and
2016. The next statistical
analysis will be performed in
2020.
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V. FIVE-YEAR REVIEW PROCESS

Community Notification. Involvement & Site Interviews

A public notice was made available by the local newspaper, the “Sand Springs Leader”, on 8/14/2019, stating that
there was a Five-Year Review and inviting the public to submit any comments to the DEQ and U.S. EPA. The
results of the review and the report will be made available at the site information repository, located at Charles Page
Library, 551 East 4th Street, Sand Springs, OK, 74063. A second notice will be published in the Sand Springs
Leader when the review is complete.

During the FYR process, interviews were conducted to document any perceived problems or successes with the
remedy that have been implemented to date. Interview questionnaires were distributed to representatives of DEQ,
Arcadis, Sand Springs Home, and the City of Sand Springs. No other public inquiries into the FYR were made
during the period of this review. The results of the interviews are summarized below.

The interviews suggest that the remedy is functioning as designed. According to interview responses from Arcadis
managers, DEQ staff, and local city officials, the remedy is performing well and groundwater contaminant levels
are predominantly showing declining trends. The landfill cap has been maintained as intended, leachate recovery
activities have improved since implementation of the new leachate removal system, the solar sipper recovery system
continues to operate and recover Light Non-Aqueous Phase Liquid (LNAPL) from MW-104, and annual
groundwater sampling data indicate no groundwater impacts are migrating offsite.

Complete interviews are included in Appendix D.

Data Review

Leachate Collection Data

The collection of leachate from the collection and detection cells is summarized in Appendix E. Appendix F shows
the gallons per acre per day (GPAD) values for the years 2002 to 2018. An Action Leakage Rate limit of
560 GPAD was established in the Post Closure Plan for the detection cells. Based on the quantity of water pumped
from the sumps, GPAD values for the total pumped from both the collection and detection sumps since the Fourth
FYR were below the 560 GPAD limit.

Groundwater Monitoring Data

Groundwater monitoring is performed on an annual basis and reported in the annual inspection reports. The
constituents being monitored in the groundwater are listed in Appendix B. A summary table of the sampling results
from the Landfill Groundwater Monitoring Program for the 1995 through 2018 sampling events is included in
Appendix G. A map showing the concentrations of the constituents per monitoring well from 2014 — 2018 is
provided in Appendix H. Based on review of groundwater data since the Fourth FYR, groundwater concentration
trends for most monitored constituents have predominantly remained stable or declined, except for arsenic. Arsenic
continues to be present in MW-104 and MW-105 at concentrations greater than the MCL for drinking water (10
pg/L). The sampling results also show that arsenic concentrations have increased over the last five years. Appendix
I summarizes the results of the Mann Kendall statistical trends from 1995 — 2016.

LNAPL Data

Historically, LNAPL has been identified in monitoring wells MW-104 and MW-105. A summary of LNAPL
thickness detections in MW-104 and MW-105 is included in the annual inspection reports. According to the
inspection reports, MW-105 did not contain any measurable LNAPL or a sheen, since the Fourth FYR. MW-104
had LNAPL thickness ranging from 0.09 — 2.83 feet. The amount the LNAPL recovered from MW-104 ranged
from 13 — 110 gallons, since the Fourth FYR.
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Site Inspection

The inspection of the site was conducted on 10/15/2019. In attendance were Michael Hebert, EPA; Kelsey Bufford,
DEQ; Amy Brittain, DEQ; Jason Luckett, Arcadis; Tyler Stewart, AFS; and John Frankenthal, BP. The purpose of
the inspection was to assess the protectiveness of the remedy.

Overall, the site remedy continues to operate as intended. There were no issues observed during the inspection that
might impact current or future protectiveness of the remedy. The landfill cover did not show any signs of structural
damage, and vegetation was well established.

The Brenntag Southwest facility (Brenntag) shares a fence-line boundary with the SSPC site. During the site
inspection, it was noted that a large number of containers staged by Brenntag were piled along the fence line that
could potentially compromise the integrity of the fence. Per the request of BP and the EPA, the DEQ Superfund
Program requested the DEQ RCRA Program to perform a Focused Compliance Inspection (FCI) to determine if
Brenntag was improperly handling the containers. The RCRA Program performed a site inspection at Brenntag on
November 7, 2019. No violations were observed. The empty drums had been removed from the fence line and
shipped off-site for re-conditioning. Receipts show that the drums were picked up from Brenntag October 15 — 22,
2019, shortly after the SSPC site inspection and prior to the FCI.

There have been no complaints from the public about the site; however, in June 2018, the site was broken into by
cutting the front gate lock with bolt cutters. There was no vandalism or theft from the site; however, access from
the site was used to cut into a fence leading to the neighboring property, Tulsa Combustion, where hand tools were
stolen. A police report was filed, and all damaged site locks and fences were repaired.

The results of the inspection are recorded in the Site Inspection Checklist (Appendix J). Appendix K provides site
photos from the inspection.
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V. TECHNICAL ASSESSMENT

QUESTION A: Is the remedy functioning as intended by the decision documents? Yes

The remedy continues to function as intended in Source Control OU 01 (1987 ROD) and Main Site (groundwater)
OU 02 (1988 ROD) based on the site inspection and technical review. There were no observed issues at the site.

Landfill Condition

The landfill is operating as intended by the ROD. The landfill continues to be properly maintained via quarterly
inspections for any signs of structural disturbance and is sufficiently working as a barrier to inhibit exposure,
minimize migration of contaminants to groundwater, and prevent contact with or ingestion of contaminants within
the landfill boundaries.

Institutional Controls

The industrial zoning designations, provided by the City of Sand Springs, serve as institutional controls to restrict
site access. There were no changes in the land use activities or physical conditions since the Fourth FYR that would
affect the protectiveness of the remedy. The institutional controls are functioning as intended in preventing
exposure to contaminants.

Leachate Collection System

Leachate collection has improved since implementation of the new leachate removal system in 2018. The leachate
system upgrades have optimized O&M efforts by reducing maintenance needs and improving leachate removal
efficiency.

Groundwater Monitoring:

Groundwater monitoring is a protectiveness remedy component ensuring that the landfill is functioning as designed.
Based on review of groundwater data since the Fourth FYR, groundwater concentration trends have predominantly
remained stable or declined.

The analytical groundwater sampling results from the 2015 — 2018 annual reports show that arsenic continues to be
consistently present in MW-104 and MW-105 at concentrations greater than the MCL for drinking water (10 pg/L).
The sampling results also show that arsenic concentrations have increased over the last five years. The Main Site
OU ROD states that the rationale for selecting the “No Action” remedy is based on finding of the RI/FS which
concluded that groundwater and the Arkansas River are not sources of drinking water in the area. The arsenic
concentrations in the wells are also less than the concentrations specified in the ROD as being protective of human
health and the environment (1,400 pg/L).

The presence of arsenic in the groundwater may be the result of reductive dechlorination of the chlorinated
compound groundwater contamination which could change the chemical bonds of naturally occurring arsenic in
the soil, thus increasing the potential release of arsenic from the soil to groundwater. The detection of arsenic
should not alter the protectiveness provided by the ROD; however, monitoring should continue and the trends in
arsenic concentrations should be evaluated.

Light Non-Aqueous Phase Liquids
Historically, LNAPL has been identified in monitoring wells MW-104 and MW-105. According to the inspection
reports, MW-105 did not contain any measurable LNAPL or a sheen, since the Fourth FYR.

The source of hydrocarbons impacting MW-104 and MW-105 is unknown and has been present since construction
of the landfill. The hydrocarbons are not associated with the treated material contained within the Subtitle C
Landfill cells and do not reflect negatively on the landfill integrity.
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QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid? Yes

No new laws or regulations have been promulgated or enacted that would call into question the effectiveness of
the remedy to protect human health and the environment.

QUESTION C: Has any other information come to light that could call into question the
protectiveness of the remedy? No

No other information has been identified that could impact protectiveness of the remedy.
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V1. ISSUES/RECOMMENDATIONS

Issues/Recommendations

OU(s) without Issues/Recommendations Identified in the Five-Year Review:

Source Control Operable Unit, OU 01
Main Site Operable Unit, OU 02

OTHER FINDINGS

e Arsenic continues to be present in MW-104 and MW-105 at concentrations greater than the MCL for
drinking water (10 pg/L). The sampling results also show that arsenic concentrations have increased over
the last five years. However, these results are not affecting a drinking water source or the Arkansas River
and therefore, do not affect protectiveness of human health or the environment. Monitoring of arsenic
levels and evaluation of trends in arsenic levels will continue.
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VII. PROTECTIVENESS STATEMENT

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination:
Source Control Operable Protective
Unit, OU 01

Protectiveness Statement:
The remedy implemented at the Sand Springs Petrochemical Complex Superfund Site Operable Unit 1
is protective of human health and the environment.

Protectiveness Statement(s)

Operable Unit: Protectiveness Determination:
Main Site Operable Unit, Protective
ouU 02

Protectiveness Statement:
The remedy implemented at the Sand Springs Petrochemical Complex Superfund Site Operable Unit 2
is protective of human health and the environment.

Sitewide Protectiveness Statement

Protectiveness Determination:
Protective

Protectiveness Statement:
The remedy implemented at the Sand Springs Petrochemical Complex Superfund Site is protective of
human health and the environment.

VIII. NEXT REVIEW

The next five-year review report for the Sand Springs Petrochemical Superfund Site is required five years from
the completion date of this review.
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Appendix A: Site Chronology

Event

Date

Pierce Petroleum begins to refine oil on the site

Early 1900s

Sinclair Oil purchases the Pierce Petroleum Refinery 1930
Sinclair Oil Refinery is shut down and dismantling begins 1948
Sinclair Oil conveys property to the Sand Springs Home, but | 1953
retains 38 acres

Sand Springs Home leases 5.5 acres of its property to Glenn | 1964
Wynn

Sinclair Oil merges with Atlantic Richfield Company 1969

(ARCO)

EPA Region 6 investigates groundwater contamination at
the site

December 1980

EPA proposes Sand Springs site for inclusion on the
National Priorities List

September 1983

EPA orders potentially responsible parties to conduct
emergency removal of drums and tanks

August 1984

EPA promulgates Sand Springs site for inclusion on the
National Priorities List (NPL)

June 1986

Oklahoma State Department of Health in cooperative
agreement with EPA completes the Remedial Investigation
(RI)/ Feasibility Study (FS) for the Source Control and
Main Site (groundwater) Operable Units

May 1987

ARCO and citizens comment on the Source Control RI'FS;
ARCO begins treatability studies pursuant to an
Administrative Order of Consent with EPA

June 1987

EPA issues the Record of Decision (ROD) for the Source
Control Operable Unit (OU 01)

September 1987

EPA issues the ROD for the Main Site Operable Unit
(OU 02)

June 1988

Tank Bottom Pit sludge moved to the Small Acid Pit

September 1991

ARCO completes treatability studies

July 1992

Remedial Action (RA) on the Glenn Wynn portion of the site
begins

August 1992

RA on the Glenn Wynn portion of the site is completed

November 1992

RA on the acid tar wastes begins, initiation of landfill
construction

July 1993

Solidification/stabilization (SS) treatment of waste begins

April 1994

Excavation and neutralization of all waste at site completed

January 1995

Landfill cap installation initiated

April 1995

Treatment completed and landfill closed

August 22, 1995

RA Completion Ceremony held

August 29, 1995

Groundwater quarterly sampling, and operation and
maintenance (O&M) activities initiated

October 1995

Final Close-Out Report

September 30, 1997
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Deletion from NPL

March 17, 2000

First Five-Year Review

September 2000

Petroleum material was observed on the surface between the
Arkansas River Levee and the Arkansas River

May 2001

Work plan developed and implemented to investigate the
nature and extent of seeps of black sludge observed on the
north bank of the Arkansas River

June 2002

Additional Site Characterization Report completed July 2003
Atlantic Richfield and EPA sign an AOC to conduct an October 2004
emergency removal action

Initiation of Work Plan to remove observed petroleum tars, October 2004
including excavation and removal of material

Removal activities scheduled to be completed QOctober 2005
Second Five-Year Review September 2005
Riverbank Sludge Removal Final report submitted April 2006
Final Operations and Maintenance Plan submitted July 2007

Public notice announcing commencement of the Third Five-
Year Review published in the Sand Springs Leader

October 18, 2009

Site Inspection for the Third Five-Year Review of the Sand
Springs Site conducted by EPA, DEQ, and USACE

October 21, 2009

bank

Third Five-Year Review April 2010

Soil was excavated and removed from the area south of the July 2010

west drainage berm

Petroleum tar extrusion removal July 2010

Six no longer usable groundwater monitoring wells were July 2010
removed and plugged

Rip rap material was added to Arkansas River bank September 2010
2010 Annual Report December 2010
Additional rip rap material was added to Arkansas River October 2011

2011 Annual Report

January 2011

Revised Operation, Maintenance, & Monitoring Plan
submitted to DEQ

February 2012

2012 Annual Report

January 2013

Site Inspection for the Fourth Five-Year Review conducted

by DEQ

October 23, 2014

2013 Annual Report

January 2014

2014 Annual Report

January 2015

Fourth Five-Year Review

July 2015

2015 Annual Report

February 2016

2016 Annual Report

April 2017

2017 Annual Report

March 2018

2018 Annual Report

May 2019

Site Inspection for the Tifth Five-Year Review conducted

by DEQ

October 15, 2019

Fifth Five-Year Review
Sand Springs Petrochemical Complex
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Appendix B: Groundwater Monitoring List of Constituents

Metals Volatile Organic Base Neutral Extractable Acid Extractable
Compounds Organic Compounds Organic Compounds
Antimony Acetone Anthracene Benzoic Acid
Arsenic Benzene Benzo(a)anthracene P-Chloro-m-cresol
Barium Chlorocthane Benzo(a)pyrene 2, 4-Dimethylphenol
Beryllium Chloroform Benzo(b)fluoranthene 4, 6-Dinitro-o-cresol
Cadmium Chloromethane Benzo(k)fluoranthene Phenol
Chromium 1, 1-Dichloroethane Bis(2-ethylhexyl
phthalate)

Cobalt 1, 1-Dichloroethene Chrysene
Copper 1, 2-Dichloroethane Dibenzofuran Field Parameters
Lead 1. 2-Trans-Dichloroethene | Dimethyl Phthalate Total Dissolved Solids
Nickel Ethylbenzene Di-n-butyl Phthalate pH
Selenium Methylene Chloride Fluorene Specific Conductance
Silver Tetrachloroethylene 2-Methyl Naphthalene Temperature
Zine 1, 1, 1-Trichloroethane Naphthalene
Mercury 1, 1, 2-Trichloroethane Phenanthrene
¥ Chromium VI | Trichloroethene Pyrene

Toluene

Vinyl Chloride

Nylene

Fifth Five-Year Review
Sand Springs Petrochemical Complex
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Arcadis

Appendix C

Sand Springs Petrochemical Complex

Survey Data for the 2007 Baseline, 2008, 2013, and 2018

Sand Springs Petrochemical Complex

Tulsa County
Sand Springs, Oklahoma

Date 2007 2008 2013 2018
(baseline)
MH 2 649,90 649.85 650.30 650.30
CE1 657.54 657.56 657.48 657.51
CE2 657.41 657.38 657.36 657.41
CE3 657.30 657.32 657.25 657.25
CE4 657.29 657.28 29.38 657.26
CES 657.42 657.40 657.35 657.36
CE6 657.35 657.33 657.33 657.38
CE7 656.94 656.92 656.90 656.94
CE 8 657.20 657.15 6357.14 6357.16
North Vent 671.73 671.71 671.64 671.65
South Vent 672.04 672.02 672.01 672.01
MW-101 -- -- 653,03 653,08
MW-102 -- -- 652.87 653.17
MW-103 -- -- 652.03 652.12
MW-104 -- -- 655.44 655.29
MW-103 - -- 654.76 654.79
Notes:
(1) MH 2 - is a control point man hole cover located within the
landfill perimeter fence.
(2) CE - Concrete Enclosure that houses the sump outlets for
the leachate collection system.
Fifth Five-Year Review
Sand Springs Petrochemical Complex
Page 1 of 1
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Background and O&M Interview
Site Name: Sand Springs Petrochemical Complex Superfund Site
Location: Sand Springs, OK
Date: 10/22/19
Name: Jason Luckett
Title: Project Manager
Organization: Arcadis
Phone Number: 859.287.0410

Email Address: Jason.luckett@arcadis.com

Backaround Interview

1. What is your overall impression of the project? (general sentiment)

Good. Protective cap has remained in good shape. Leachate collection has improved since
implementation of new leachate removal system.

2. What effects have site operations had on the surrounding community?
None

3. Are you aware of any community concerns regarding the site or its operation and
administration? If so, please give details.

No

4. Are you aware of any events, incidents, or activities at the site such as vandalism,
trespassing, or emergency responses from local authorities? If so, please give details.

In June 2018 someone broke into the site by cutting the front gate lock with bolt cutters. There was no
vandalism or theft from the site, however access from the site was used to then cut into a fence leading

to the neighboring property, Tulsa Combustion, where some hand tools were stolen. A police report was
filed and all damaged site locks and fences were repaired.

5. Do you feel well informed about the site’s activities and progress?
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Yes, field teams provide field notes and photos from each site visit for grounds maintenance, leachate
recovery, site inspections, or solar sipper system O&M.

6. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operation?

No, management and operation of the site is sufficient and site operations are providing the intended
results.

O&M lInterview
7. Is the remedy functioning as expected? How well is the remedy performing?

Yes, the cap has been maintained as intended, leachate recovery activities have been improved to
effectively remove leachate, the solar sipper recovery system continues to operate and recover product,
and annual groundwater sampling data indicates no groundwater impacts are migrating offsite.

8. What does the monitoring data show? Are there any trends that show contaminant levels
are decreasing?

During the last Mann Kendall trend evaluation for groundwater at the site, many VOC and Metals
constituents were shown to have decreasing trends. Additionally, MW-105 which historically contained
product has not contained product since at least 1998 and has not contained a sheen since 2012.

9. Isthere a continuous on-site O&M presence? If so, please describe staff activities. If there
IS not a continuous on-site presence, describe staff and frequency of site inspections and
activities.

There is not a full time O&M presence onsite. The site is visited twice monthly for solar sipper O&M
where general site inspections are completed. The site is also visited quarterly for leachate recovery and
a more in depth site inspection. Additionally, the site is also visited as needed when mowing or other
site maintenance is needed.

10. Have there been any significant changes in the O&M requirements, maintenance
schedules, or sampling routines since start-up or in the last five years? If so, do they affect
the protectiveness or effectiveness of the remedy? Please describe changes and impacts.

No, the O&M requirements and schedule have remained the same with exception to additional or less
mowing needs due to rainfall or drought.

11. Have there been unexpected O&M difficulties or costs at the site since start-up or in the

last five years? If so, please give details.

The dedicated leachate recovery pumps were not operating properly due to age. In 2018 the leachate
pumps were pulled and a mobile trailer mounted leachate recovery system was incorporated.
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12. Have there been opportunities to optimize O&M, or sampling efforts? Please describe
changes and resultant or desired cost savings or improved efficiency.

Leachate system O&M improvements have reduced maintenance needs, and improved leachate removal
efficiency.

13. Do you have any comments, suggestions, or recommendations regarding the project?
Arcadis will review leachate recovery volumes and groundwater analytical data during 2019 site report
preparation and may request for review a reduction in leachate recovery or groundwater sampling at

select leachate recovery wells or groundwater monitoring wells, respectively, pending data review in the
2019 Annual Report.

31



State and Local Authorities Interview

Site Name: Sand Springs Petrochemical Complex
Location: Sand Springs, OK

Date: November 12, 2019

Name: Kelsey Bufford

Title: Environmental Programs Specialist 111

Organization: Oklahoma Department of Environmental Quality
Phone Number: 405 702 5184

Email Address: kelsey.bufford@deq.ok.gov

1. What is your overall impression of the project? (general sentiment)
Overall, 1 believe the remedy is performing as designed. The data from the groundwater
monitoring reports suggest predominately ongoing stable to declining trends for the main
chemicals of concern.

2. Have there been routine communications or activities (site visits, inspections, reporting
activities, etc.) conducted by your office regarding the site? If so, please give purpose and
results.

DEQ performed a site inspection for the Fifth Five-Year Review on October 15, 2019. The site
inspection indicated that the remedy is performing as intended.

3. Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.
No.

4. Do you feel well informed about the site’s activities and progress?
Yes. Arcadis personnel continue to keep DEQ well informed about all monitoring and

inspection activities via annual progress reports and open communication.

5. Do you have any comments, suggestions, or recommendations regarding the site’s
management or operation?
| have no comments, suggestions, or recommendations at this time. Arcadis personnel are doing
an excellent job.
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State and Local Authorities Interview

Site Name: Sand Springs Petrochemical Complex
Location: Sand Springs, OK

Date: December 12-9-2019

Name: Kevin West

Title: Environmental Compliance Administrator
Organization: City of Sand Springs

Phone Number: 918-246-2603

Email Address: kdwest@sandspringsok.org

1. What is your overall impression of the project? (general sentiment)
I have been involved with this project to some extent since the beginning. So far, it seems to have
been relatively well run.

2. Have there been routine communications or activities (site visits, inspections, reporting
activities, etc.) conducted by your office regarding the site? If so, please give purpose and
results.

They discharge leachate to the City’s POTW about 4 times a year. They call us for permission
prior to each discharge with the amount they wish to discharge, usually just a few hundred
gallons. They do laboratory analysis of a composite sample and send these to us in their annual
report. To date, nothing has appeared in the discharge of concern.

3. Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.
No

4. Do you feel well informed about the site’s activities and progress?
Relatively so, but I am curious to know how long the site will be required to be monitored.

5. Do you have any comments, suggestions, or recommendations regarding the site’s

management or operation?
No
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Date:

Name:

Title:

State and Local Authorities Interview
Site Name: Sand Springs Petrochemical Complex
Location: Sand Springs, OK
11-1%-2619
“Thomns H. Harrisons
Real Esfate Depi.

Organization: SA/VJ .SFR/'/V:;S Home

Phone Number: Q8- 245~ A/ 3/

Email Address:  +44 anisen@sandspringshome .com

N

What is your overall impression of the project? (general sentiment) ¢ /4

Have there been routine communications or activities (site visits, inspections,
reporting activities, etc.) conducted by your office regarding the site? If so, please
give purpose and results, Newe

Have there been any complaints, violations, or other incidents related to the site
requiring a response by your office? If so, please give details of the events and
results of the responses. Vo

Do you feel well informed about the site’s activities and progress? yES

Do you have any comments, suggestions, or recommendations regarding the site’s
management or operation? e
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APPENDIX E

Leachate Collection Data
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PARSONS

Appendix E

Leachate System Service - 2015

Sand Springs Petrochemical Complex

Tulsa County

Sand Springs Petrochemmical Comples

Cell Type Date Time Serviced Meter reading Gallons pH
Numb 3 Serviced Start Finish Start Finish per Cell
1 Collection 21912015 9:35 9:37 11,620 11,650 ] NA
1 Detection 21912015 9:38 9:40 11,650 11,650 0 NA
2 Collection 2/19/2015 9:23 9:25 11,560 11,610 0 NA
2 Detection 1/29/1900 14:24 9:30 11,610 11,620 10 NA
3 Collection 21912015 9:45 9:50 11,650 11,730 0 NA
3 Detection 2/19/2015 9:52 9:55 11,730 11,730 0 NA
4 Collection 2/19/2015 9:13 9:15 11,550 11,550 1] MNA
4 Detection 241972015 9:17 9:20 11,350 11.560 0 NA
5 Collection 2/19/2015 9:58 10:00 11,730 11,800 0 NA
5 Detection 1912015 10:03 10:05 11,300 11,800 1] NA
6 Collection 2192015 9:00) 9:05 11,480 11,550 ] NA
6 Detection 2119/2015 9:06 9:10 11,550 11,550 0 NA
7 Collection 1912015 10:10 10:13 11,800 11,800 1] NA
i Detection 21972015 114 10:15 11810 11.820 ] NA
g Collection 2/19/2015 10:30 10:40 11,820 11,850 30 9.0
3 Detection 2/19/2015 10:20 10:25 11,820 11,820 0 NA
First Quarter Total Gallons Pumped 40
1 Collection 4/23f2015 1(:00 10:03 12,040 12,100 1] NA
1 Detection 4/23/2015 10:07 10:10 12,100 12,100 0 NA
2 Collection 4/23/2015 9:45 9:47 11,940 12,040 0 NA
2 Detection 1/29/1900 14:24 9:53 12,040 12,040 0 NA
3 Collection 4/23/2015 10:15 10:20 12,100 12,200 0 NA
3 Detection 4/23/2015 10:22 10:25 12.200 12.200 0 NA
4 “ollection 4/23/2015 9:35 937 11,930 11,940 0 NA
4 Detection 4/23/2015 0:38 0:40 11,340 11,940 1] NA
3 Collection 4/23/2015 10:30 10:35 12,200 12,250 0 NA
5 Detection 4/23/2015 1{:37 1{h:40 12,250 12,250 1] NA
6 Collection 4/23/2015 9:20 9:25 11,850 11,930 0 NA
6 Detection 4/23/2015 9:27 9:30 11,930 11,930 0 NA
Page 1 ¢f 3
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PARSONS

Leachate System Service - 2015

Sand Springs Petrochemical Complex

Sand Springs Petrochemical Complex

Tulsa County
Cell Type Date Time Serviced Meter reading Gallons pil
Number B Serviced Start Finish Start Finish per Cell
7 Collection 412312015 10:40 10:43 12,250 12,260 ] NA
7 Detection 4/23/2015 10:45 10:47 12,260 12,260 0 NA
8 Collection 4/23/2015 10:55 11:10 12,260 12,800 475 9.5
8 Delection 4/23/2015 10:50 10:53 12,260 12,260 0 NA
Second Quarter Total Gallons Pumped 175
1 Collection 8/5/2015 9:55 9:58 13,300 13,400 ] NA
1 Detection 8/5/2015 10:00 10:02 13,400 13,410 0 NA
2 Collection BIS2005 9:45 9:48 13,210 13,280 0 NA
2 Detection 1729/1900 14:24 9:52 13,280 13,300 1] NA
3 Collection 8/5/2015 10:05 10:07 13,410 13,500 0 NA
3 Detection 8/5/2015 10:10 10:12 13,500 13,500 0 NA
4 Collection 8/5/2015 9:10 9:36 12,810 13,200 270 NA
4 Detection 8/5/2015 9:38 9:40 13,200 13,210 0 NA
3 Collection BI5/2015 10:15 10:18 13,500 13,600 0 NA
3 Detection 85,2015 10:20 10:22 13,600 13,600 1] NA
6 Callection 8/5/2015 8:58 9:02 12,800 12,803 0 NA
6 Detection 8/5/2015 9:03 9:05 12,805 12,810 0 NA
7 Collection 8/5/2015 10:25 10:27 13,600 13,610 1] NA
7 Detection 8/5/2015 10:30 10:32 13,610 13,620 0 NA
8 Collection 8/5/2015 10:40 11:50 13,630 14,930 1,200 735
8 Detection 852015 10:35 10:37 13,620 13,630 1] NA
Third Quarter Total Gallons Pumped 1470
1 Collection 11/24/2015 9:00 9:04 15200 15260 0 NA
1 Detection 11/24/2015 9:05 G:00 15260 15260 [1] MNA
2 Collection 117242015 8:45 8:47 15110 15200 0 NA
2 Detection 1/29/1900 14:24 8:52 15200 15200 0 NA
3 Collection 11/24/2015 9:12 9:15 15260 15360 1] NA
3 Detection 11/24/2015 9:16 9:20 15360 15360 0 NA
Page 2 of 3
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PARSONS

Leachate System Service - 2015

Sand Springs Petrochemical Complex

Sand Springs Petrochemical Complex

Tulsa County
Cell Type Date Time Serviced Meter reading Gallons pil
Number B Serviced Start Finish Start Finish per Cell
4 Collection 11/24/2015 8:20 8:35 14093} 15110 100 NA
4 Detection 11/24/2015 R:36 840 15110 15110 0 NA
3 Collection 11/24/2015 9:22 9:25 15360 15430 0 NA
D Detection 11/24/2015 9:26 9:30 15430 15430 0 NA
6 Collection 11£24/2015 8:07 8:10 14930 14930 0 NA
] Detection 11/24/2015 8:11 8:15 14930 14930 0 NA
7 Collection 11/24/2015 9:35 9:37 15430 15440 ] NA
7 Detection 11/24/2015 9:38 9:40 1544() 15440 0 NA
8 Collection 11/24/2015 9:45 10:15 15550 15750 200 75
g Detection 11/24/2015 9:43 9:44 15440) 15550 1] NA
Fourlth Quarter Total Gallons Pumped 300

NA - Not Applicahle

Note: In accordance with Sand Springs Pre-Industrial Treatment Program discharge permit, each tank load of leachate was tested as a batch and batches with a pH

greater than 9 were adjusted to a pH of 6-9 prior to discharge to the Sand Springs POTW.
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PARSONS Sand Springs Petrochemical Complex

Leachate Collection System Summary and GPAD Statistics, 2015

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma

Cell Cell Last Date Last Date  Gallons Cell Areain Decimal GPAD
Number Type Serviced Serviced Per Cell Acres Days
2014 2015
1 Collection  10/2/2014  11/24/2015 0 1.135 418.00 0.00
1 Detection  10/2/2014  11/24/2015 0 1.135 418.00 0.00
2 Collection  10/2/2014  11/24/2015 0 1.139 418.00 0.00
2 Detection  10/2/2014  11/24/2015 10 1.139 418.00 0.02
) Collection  10/2/2014  11/24/2015 0 0.89 418.00 0.00
3 Detection  10/2/2014  11/24/2015 0 0.89 418.00 0.00
4 Collection  10/2/2014  11/24/2015 370 0.899 418.00 0.98
4+ Detection  10/2/2014  11/24/2015 0 0.899 418.00 0.00
5 Collection  10/2/2014  11/24/2015 0 0.869 418.00 0.00
5 Detection  10/2/2014  11/24/2015 0 0.869 418.00 0.00
6 Collection  10/2/2014  11/24/2015 0 0.881 418.00 0.00
6 Detection  10/2/2014  11/24/2015 0 0.881 418.00 0.00
4 Collection  10/2/2014  11/24/2015 0 1.113 418.00 0.00
7 Detection  10/2/2014  11/24/2015 0 1.113 418.00 0.00
8 Collection  10/2/2014  11/24/2015 1905 1.108 418.00 4.11
8 Detection ~ 10/2/2014  11/24/2015 0 1.108 418.00 0.00
[ Total Gallons Pumped 2285 ]
Notes:
(1) Decimal days were rounded up to the nearest whole day.

(2) The leachate was collected, sampled and discharged to the Sand Springs POTW. The
POTW was notified prior to the discharge, and the leachate was released under a permit
issued by the Sand Springs Pre-Industrial Treatment Program

Fifth Five-Year Review
Sand Springs Petrochemical Complex

Page 1 of 1
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Leachate System Service - 2016

Sand Springs Petrochemical Complex

Tulsa County

S Springs Pdrochemical Complex

Cell Type Date Time Serviced Meter reading Gallons pH
Number = Serviced Start Finish Start Finish per Cell
1 Collection 2/1/2016 10:55 11:00 16,240 16,240 1]
1 Detection 2/1/2016 11:02 11:05 16,240 16,240 1]
2 Collection 2/1/2016 10:40 10044 16,160 16,180 0
2 Dietection 2117206 1045 10:50 16,180 16,240 40
3 Collection 2/172016 11:05 11:08 16,240 16,300 ]
3 Deteetion 2/1/2016 11:10 11:13 16,300 16,300 0
4 Collection 2112016 10:05 10:30 15,750 16,160 260
4 Detection 21172016 10:31 10:35 16,160 16,160 ] o
5 Collection 2/1/2016 11:10 11:15 16,300 16,350 0 23
3 Detection 21112016 11:17 11:20 16,350 16,350 0
6 Collection 2/1/2016 950 0:55 15,750 15,750 1]
6 Detection 2/1/2016 9:56 10000 15,750 15,750 0
7 Collection 2/11/2016 11:20 11:23 16,350 16.360 3
7 Detection 21172016 11:25 11:30 16,360 16,370 0
¥ Collection 2/1/2016 12:40 13:45 16,560 17,850 1200
§ Detection 2/1/2016 12:15 12:35 16,370 16,560 110
First Quarter Total Gallons Pumped 1615
1 Collection 5/16/2016 13:15 13:20 18,130 18,200 1]
1 Detection 5116/2016 13:23 13:25 18,200 18,210 0
z Collection 5162016 10:40 10:45 18.020 18,100 [t]
2 Detection 162016 18,100 18,130 30
3 Collection 3162016 18,210 18,300 0
3 Detection 3/16/2016 18,300 18,300 0
4 Collection 5/16/2016 17,850 18,020 125
4 Detection 5162016 18,020 18,020 ] -
3 Collection 3162016 18,300 18,400 o F
3 Detection 5/16/2016 13:52 18,400 0
6 Collection 5162016 10600 17,850 0
[ Detection 5162016 10003 17,850 L]
Page 10f3

40



Arcads S Springs Porochemical Complec

Leachate System Service - 2016

Sand Springs Petrochemical Complex
Tulsa County

Cell Type Date Time Serviced Meter reading Gallons pH
Number i Serviced Start Finish Start Finish per Cell
7 Callection 5/16/2016 14:00 14:05 18,400 18,410 5
7 Detection 316/2016 14:07 18,410 18,410 1]
8 Collection 5/16/2016 14:20 18,420 19,560 1020
8 Detection 162016 14:15 18,410 18,420 0
Second Quarter Total Gallons Pumped L1580
1 Callection 11:13 11:18 20,230 20,540 0
1 Detection 9/29/2016 11:20 11:33 20,540 20,560 10
2 Collection 9292016 10:37 10:43 19,940 v 0
2 Detection 929/2016 10:45 10:51 20,220 2 5
3 Collection 9/29/2016 11:39 11:44 20,560 20,830 0
3 Detection 292016 11:46 11:58 20,830 20,850 10
4 Callection 9/29/2016 9:15 10:20 19,560 19,900 250
4 Detection 9/29/2016 10:23 10:29 19,900 19,940 0 92
5 Collection Y29/2016 12:06 12:11 20,850 21100 0 -
3 Detection 9/29/2016 12:13 12:23 21,100 21110 10
[ Collection 9/29/2016 845 8:55 19,560 19,560 0
6 Detection 9/29/2016 8:53 9:05 19,560 19,560 0
7 Collection /202016 12:31 12:36 21,110 21,120 5
7 Detection 9/29/2016 12:38 12:43 21,120 21,140 0
3 Collection 9/29/2016 12:51 13:40 21,140 21,500 290
2 Detection 9/29/2016 13:41 1353 21,500 21,540 20
Third Quarter Total Gallons Pumped 600
1 Collection 11/29/2016 10:38 10:46 22,084 22,532 0
1 Detection 10-48 10:58 22,532 22,551 8
2 Collection 10:14 10:24 21,610 0
2 Detection 10:25 10:20 22,071 4
3 Collection 11:03 11:08 0
3 Detection 11/29/2016 11:10 11:10 22,838 1]
Page 2of 3
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Leachate System Service - 2016

Sand Springs Petrochemical Complex

Tulsa County

S Springs Pdrochemical Complex

Cell Type Date Time Serviced Meter reading Gallons pH
Number i Serviced Start Finish Start Finish per Cell
4 Callection 11/29/2016 950 10:00 21,540 21,568 12
4 Detection 11/29/2016 10:03 10:08 21,568 21,610 1]
5 Collection 11/29/2016 11:15 22,838 23,058 0 80
] Dietection 11/29/2016 11:22 23,058 23,078 8
6 Collection 11/29/2016 9:28 21,540 21,540 0
6 Detection 11/29/2016 934 21,540 21,540 20
7 Collection 11/29/2016 11:37 23,078 23,078 0
7 Detection 11/29/2016 11:44 23,078 23,107 0
8 Collection 11/29/2016 11:55 23,107 23,172 32
8 Detection 11/29/2016 12:17 23,172 23,208 16
Fourth Quarter Total Gallons Pumped 100

NA - Not Applicable

Note: In accordance with Band Springs Pre-Industrial Treatment Program discharge permit, each tank load of leachate was tested as a batch and batches with a pH

greater than 9 were adjusted to a pH of 6-9 prior to discharge to the Sand Springs POTW
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Arcadis Sand Springs Petrochemical Complex

Leachate Collection System Summary and GPAD Statistics, 2016

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma

Cell Cell Last Date Last Date  Gallons Cell Area in Decimal  GPAD
Number Type Serviced Serviced Per Cell Acres Days
2014 2015
1 Collection 11/24/2015 11/29/2016 0 1.135 371.00 0.00
1 Detection  11/24/2015 11/29/2016 18 1,133 371.00 0.04
2 Collection 11/24/2015 11/29/2016 0 1.139 371.00 0.00
2 Detection  11/24/2015 11/29/2016 79 1.139 371.00 0.19
5 Collection 11/24/2015 11/29/2016 0 0.89 371.00 0.00
3 Detection  11/24/2015 11/29/2016 10 0.89 371.00 0.03
4 Collection  11/24/2015 11/29/2016 647 0.899 371.00 1.94
4 Detection  11/24/2015 11/29/2016 0 0.899 371.00 0.00
5 Collection 11/24/2015 11/29/2016 0 0.869 371.00 0.00
5 Detection  11/24/2015 11/29/2016 18 0.869 371.00 0.06
6 Collection 11/24/2015 11/29/2016 0 0.881 371.00 0.00
6 Detection  11/24/2015  11/29/2016 20 0.881 371.00 0.06
7 Collection 11/24/2015 11/29/2016 15 1.113 371.00 0.04
7 Detection  11/24/2015 11/29/2016 0 1.113 371.00 0.00
8 Collection 11/24/2015 11/29/2016 2542 1.108 371.00 6.18
8 Detection  11/24/2015 11/29/2016 146 1.108 371.00 0.36
| Total Gallons Pumped 3495 |
Notes:
(1) Decimal days were rounded up to the nearest whole day.
(2) The leachate was collected, sampled and discharged to the Sand Springs POTW. The

POTW was notified prior to the discharge, and the leachate was released under a permit
issued by the Sand Springs Pre-Industrial Treatment Program

Fifth Five-Year Review
Sand Springs Petrochemical Complex

Page 1 of 1
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Leachate System Service - 2017

Sand Springs Petrochemical Complex

Tulsa County

S Springs Pdrochemical Complex

Cell Type Date Time Serviced Meter reading Gallons pH
Number = Serviced Start Finish Start Finish per Cell
1 Callection 2152017 10:36 10:41 23,408 23,550 0
1 Detection 2152017 10:42 10:47 23,550 23,562 1]
2 Collection 2/15/2017 10:18 10:23 23,220 23,390 0
2 Detection 2152017 10025 10:30 23,390 23,408 22
3 Callection 21152017 10:53 10:58 23,562 23,576 0
3 Detection 2/152017 10:59 0
4 Collection 21152017 8:55 10:05 23,209 23,210 1
4 Detection 2152017 10:08 10:13 23,210 23,230 0 o
5 Collection 2/15/2017 11:05 11:10 23,576 23,576 (1] 75
5 Detection 21152017 11:12 11:27 23,576 23,603 27
G Collection 2/15/2017 9:35 9:40 23,207 23,207 1]
6 Detection 2/15/2017 9:41 9:51 23,207 23,209 2
7 Collection 2/15/2017 11:34 11:40 23,603 23,610 0
7 Deetection 2/15/2017 11:41 11:46 23,610 23,630 0
2 Collection 2/15/2017 11:51 12:08 23,620 23,665 35
8 Detection 21152017 12:09 12:31 23,665 23,706 41
l'-‘irsl. Quarter Total Gallons Pumped 12-8
1 Collection 6/21/2017 9:29 9:37 24,029 24,080 1]
1 Detection 62172017 938 9:50 24,089 24,096 &
z Collection 6/21/2017 9105 9:12 23,926 24,029 (1]
2 Detection 6/21/2017 9:12 9:20 24,029 24,029 0
3 Collection 6/21/2017 55 10005 24,096 24,099 0
3 Detection 6/21/2017 0 0 ]
4 Collection 6/21/2017 8:40 8:52 23,703 23,883 180
4 Detection 6/21/2017 8:53 9:00 23,883 23,926 0 19
5 Collection 6/21/2017 10:30 10:37 24,099 24,165 0 '
5 Detection 6/21/2017 10:38 10:44 24,165 24,165 0
6 Callection 62112017 8:23 8:29 23,705 23,705 0
[ Detection 6/21/2017 $:30 836 23,705 23,705 L]
Page 10f3

44



Arcads S Springs Porochemical Complec

Leachate System Service - 2017

Sand Springs Petrochemical Complex
Tulsa County

Cell Type Date Time Serviced Meter reading Gallons pH
Number i Serviced Start Finish Start Finish per Cell
7 Collection 6/21/2017 10:48 10:55 24,165 24,226 0
7 Detection 5/21/2017 10:56 11:05 24,226 24,240 1]
8 Collection 6/21/2017 11:10 0
8 Detection 62172017 11:20 11:43 24,240 24,296 56
Second Quarter Total Gallons Pumped 243
1 Collection 10:19 10:26 24 480 24,589 0
1 Detection 10:27 10:36 24,589 24,580 0
2 Collection 942 9:45 24472 24,472 0
2 Detection of. 017 9:46 9:57 24472 24 4R0 0
3 Collection 92772017 1]
3 Detection 912712017 0
4 Collection 9/27/2017 218 9:33 24296 24472 176
4 Detection 92772017 9:34 9:40 24472 24472 0
5 Collection 10:38 10:45 24,589 24,785 0 T
3 Deteetion 10:46 10:55 24,785 24,785 0
[ Collection Q2772017 9:00 9:09 24,290 24 296 0
6 Detection 9/27/2017 910 9:16 24,296 24,296 0
7 Collection 912712017 10:57 11:03 24,285 24,825 0
7 Detection 92712017 11:04 11:10 24 825 24,841 0
8 Collection 9/27/2017 0
3 Detection 9/27/2017 11:15 11:30 24,841 24,845 4
Third Quarter Total Gallons Pumped 180
1 Collection 11/7/2017 9:57 10:02 25,188 23,370 50
1 Detection 1n/72m7 10004 10:00 25,370 25,370 0
2 Collection 11/7207 942 942 25,146 25,146 0
2 Detection 11772017 9:45 9:52 25,146 25,188 12
3 Collection 11772017
3 Detection 10/7/2017
Page 2of 3
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Arcads S Springs Porochemical Complec

Leachate System Service - 2017

Sand Springs Petrochemical Complex
Tulsa County

Cell Type Date Time Serviced Meter reading Gallons pH
Number i Serviced Start Finish Start Finish per Cell
4 Callection 117772017 841 9:35 24,865 25,146 75
4 Detection 11772017 9:37 9:42 25,146 25,146 1]
5 Collection 11772017 10:11 10:16 25,370 25,568 55 80
3 Dietection 1177727 10:17 10:22 25,568 25,568 0
6 Collection 11/72017 8:20 §:31 24 344 24 865 11
6 Detection 1/72017 833 8:38 24,865 24,865 0
7 Collection 111772017 10:24 10:29 25,568 25,739 45
7 Detection 11772017 10:30 10:35 25,739 25,761 5
8 Collection 11772017
8 Detection 1172017 10:39 11:02 25,761 25,789 7
Fourth Quarter Total Gallons Pumped 260

NA - Not Applicable
Note: In accordance with Band Springs Pre-Industrial Treatment Program discharge permit, each tank load of leachate was tested as a batch and batches with a pH
greater than 9 were adjusted to a pH of 6-9 prior to discharge to the Sand Springs POTW

Page 2 of 3
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Arcadis Sand Springs Petrochemical Complex

Leachate Collection System Summary and GPAD Statistics, 2017

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma

Cell Cell Last Date Last Date  Gallons Cell Area in Decimal  GPAD
Number Type Serviced Serviced Per Cell Acres Days
2014 2015
1 Collection 11/29/2016 11/7/2017 50 1.135 343.00 0.13
1 Detection  11/29/2016  11/7/2017 7 1,133 343.00 0.02
2 Collection 11/29/2016  11/7/2017 0 1.139 343.00 0.00
2 Detection  11/29/2016  11/7/2017 34 1.139 343.00 0.09
5 Collection 11/29/2016  11/7/2017 0 0.89 343.00 0.00
3 Detection  11/29/2016 11/7/2017 0 0.89 343.00 0.00
4 Collection  11/29/2016  11/7/2017 432 0.899 343.00 1.40
4 Detection  11/29/2016  11/7/2017 0 0.899 343.00 0.00
5 Collection 11/29/2016 11/7/2017 55 0.869 343.00 0.18
5 Detection  11/29/2016  11/7/2017 27 0.869 343.00 0.09
6 Collection 11/29/2016  11/7/2017 11 0.881 343.00 0.04
6 Detection  11/29/2016  11/7/2017 2 0.881 343.00 0.01
7 Collection 11/29/2016 11/7/2017 45 1.113 343.00 0.12
7 Detection  11/29/2016  11/7/2017 5 1.113 343.00 0.01
8 Collection 11/29/2016  11/7/2017 35 1.108 343.00 0.09
8 Detection  11/29/2016  11/7/2017 108 1.108 343.00 0.28
| Total Gallons Pumped 811 |
Notes:
(1) Decimal days were rounded up to the nearest whole day.
(2) The leachate was collected, sampled and discharged to the Sand Springs POTW. The

POTW was notified prior to the discharge, and the leachate was released under a permit
issued by the Sand Springs Pre-Industrial Treatment Program

Fifth Five-Year Review
Sand Springs Petrochemical Complex

Page 1 of 1
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Leachate System Service - 2018

Sand Springs Petrochemical Complex

Tulsa County
Cell Type Date Time Serviced Meter reading Gallons pH
Number = Serviced Start Finish Start Finish per Cell
il Colbection 1572018 10 9:12 25,847 25,847 [t}
1 Dietection ¥is2ms 19 219 25,847 25,849 o
2 Colbection y152m8 548 849 25,806 25,806 [z}
4 Detection 15208 851 204 25,806 25,847 41
E) Collection V152018 Inoperable Fump Removed
3 Detection V152018 Inoperable Pump Ranoved
4 Colbection 15208 830 25,788 25,788 0
4 Detection ¥15/2018 837 15,788 25,806 o 81
5 Collection 152018 924 25,840 25,849 [
5 Detection Y152018 32 25,849 25,855 [
L Collection ¥s52me &15 25788 25,788 o
6 Detection yisnme 2 25,788 25,788 0
7 Colbection ¥152018 *53 25,855 25,542 [t}
T Detection 315208 [ 25,942 25,954 12
] Collection 3152018 118 25,954 25,954 o
8 Detection 3152018 10:21 25954 25966 12
First Quarter Total Gallons Pumped 71
1 Collection 6132018 (25 1,276.5 1,276.% o
. Detection 132018 950 12765 o
2 Collection 132018 *17 11993 0
2 Detection 132018 e 1,276.5 772
3 Colbection &132018 56 1.276.5 0
3 Detection 6132018 o30 1,276.5 o
4 Colbection 1372018 504 11993 3604
4 Detection 132018 g40 1,199.3 [t} 29
5 Colbection &13°2018 10:05 76. 1.276.5 1]
3 Detection &132018 114 1,276.5 14452 168.7
& Collection 132018 13:53 348.9 3489 o
6 Detection &13/2018 1403 380 389 [t}
7 Colbection &132018 L0:44 14452 14452 1]
7 Detection 132018 10:49 1,445.2 14452 169
R Collection &132018 1415 4R 9 R3IRO 490
g Detection &/13/2018 T:52 380 2380 [t}
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Arcodia Bacd Bpingp Pervchesrical Cormlar

Leachate System Service - 2018

Sand Springs Petrochemical Complex

Tulsa County
Cell Type Date | Time Serviced 1 Meter readin | Gallons o
Number - Serviced | Start Finish | Start Finish | or Cell
Second Quarter Totul Gullons Pumped ___ 1265.3

1 Collection Y2018 10:04 10:06 1,79L.1 1.791.1 [
i Detection He21E 10:09 10:11 1,791.1
2 Collection HEAWIE 48 9:50 1,791.1 a
2 Detection WA (= 9:54 1,791.1 0
3 Callection W18 1016 10:18 1,791.1 0
3 Detection Y2018 10:20 10:23 1.791.1 0
4 Collection WSS @11 932 1,791.1 176.9
4 Detection WM 35 938 1,791.1 a
5 Collection Y218 10:28 10:30 1.791.1 0
s Detection WEMIR 10:33 10:40 1,925.2 1341 83102
& Collection WE2W018 855 8:57 L6142 0 gallons @
[ Detection W28 859 902 1,614.2 0 9.5 pll
7 Collection WS 10:55 10:58 1925.2 [
7 Detection W28 11:00 11:03 1,925.2 0
8 Collection WEWIB 11:32 1205 22354 310.2
] Detection W18 12:07 22354 0

Third Quarter Total Gallons Pum 621.2
1 Tallection LIRS 2,702 27102 0
1 Detection 1111/2018 27192 27192 i
2 Collection 1112018 27192 27192 i
2 Detection 11/1/2018 37192 27192 0
3 Collection 11172018 2,719.2 2719.2 o
3 Detection 11172018 17192 27192 i Eatch 1:
4 Collection 11172018 17192 27192 0 483.7 gallons
4 Detection 1112018 17192 17192 0 @R6pH
s Collection 11/1/2018 23,7102 17192 0 Batch 2:
5 Detection 1112M8 11:56 27192 28466 1274 137.7 gallons
[ Collection LLA2018 @10 2,233.5 24420 205,53 @EEpH
6 Detection 11172018 9:58 14420 27192 2772
7 Collection 11172018 1202 1816.6 28466 0
7 Detection 11/1/2018 1206 18166 18466 0
8 Callection 111208 1226 1816.6 209569 110.3
8 Detection 11/1/2018 1231 1.956.9 2959 0

Fmrm!!arlerf al m[‘lmed
MA - Mot Appli

Mote: In accordance with Sand Springs Pre-Industrial Treatment Program discharge permit, each tank load of lkeachate was tested as 2 batch and batches with a pH

Page 2 o2
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Arcadis Sand Springs Petrochemical Complex

Leachate Collection System Summary and GPAD Statistics, 2018

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma

Cell Cell Last Date Last Date  Gallons Cell Areain Decimal GPAD
Number Type Serviced Serviced Per Cell Acres Days
2017 2018
1 Collection 11/7/2017  11/1/2018 0 1.135 359.00 0.00
1 Detection 11/7/2017  11/1/2018 0 1.135 359.00 0.00
2 Collection  11/7/2017 11/1/2018 0 1.139 359.00 0.00
2 Detection  11/7/2017  11/1/2018 118.2 1.139 359.00 0.29
3 Collection  11/7/2017  11/1/2018 0 0.89 359.00 0.00
3 Detection 11/7/2017  11/1/2018 0 0.89 359.00 0.00
4 Collection 11/7/2017  11/1/2018 S35 0.899 359.00 1.66
4 Detection 11/7/20107  11/1/2018 0 0.899 359.00 0.00
5 Collection  11/7/2017  11/1/2018 0 0.869 359.00 0.00
5 Detection  11/7/2017  11/1/2018 436.2 0.869 359.00 1.40
6 Collection  11/7/2017  11/1/2018 206.5 0.881 359.00 0.65
6 Detection 11/7/2007  11/1/2018 277.2 0.881 359.00 0.88
7 Collection 11/7/2017  11/1/2018 0 1.113 359.00 0.00
7 Detection 11/7/2017  11/1/2018 181 1.113 359.00 0.45
8 Collection  11/7/2017  11/1/2018 910.5 1.108 359.00 2.29
8 Detection  11/7/2017  11/1/2018 12 1.108 359.00 0.03
| Total Gallons Pumped 2679 |
Notes:
(1) Decimal days were rounded up to the nearest whole day.

(2) The leachate was collected, sampled and discharged to the Sand Springs POTW. The
POTW was notified prior to the discharge. and the leachate was released under a permit
issued by the Sand Springs Pre-Industrial Treatment Program

Fifth Five-Year Review
Sand Springs Petrochemical Complex

Page 1 of 1
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APPENDIX F

Leachate GPAD Data
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Arcadis sand Springs Petrochemical Complex
Appendix F
Comparative Statistics for Collection Cell GPAD, 2002 to 2018
Sand Springs Petrochemical Complex

Tulsa County
Sand Springs, Oklahoma

Collection Cell

Year 1 2 3 4 5 6 7 8

2002 2.54 1.55 1.57 1.74 0.00 0.64 0.00 4.22
2003 2.08 0.79 2.64 0.61 0.00 0.02 0.00 3.80
2004 0.00 0.00 1.04 2.03 0.03 0.41 0.51 5.43
2005 0.02 0.10 0.74 1.13 0.00 0.48 0.54 3.65
2006 0.95 0.50 29.38 3160 0.00 0.54 1.14 5.07
2007 0.73 0.42 0.31 1.94 0.06 0.69 0.53 7.98
2008 0.36 0.05 0.06 0.58 0.03 0.89 0.05 4.29
2009 0.21 0.61 0.21 1.09 0.14 0.17 0.44 543
2010 0.04 (.06 (.36 1.10 (L13 1.01 .04 383
2011 0.00 0.00 0.13 0.90 0.00 0.00 0.05 6.08
2012 0.00 0.02 0.00 0.69 0.00 0.00 0.00 8.62
2013 0.00 0.01 0.00 0.44 0.00 0.00 0.00 5.06
2014 0.00 0.01 0.00 0.00 0.00 0.00 0.00 243
2015 0.00 0.00 0.00 0.98 .00 0.00 0.00 4.11
2016 0.00 0.00 0.00 1.94 0.00 0.00 0.04 6.18
2017 0.13 0.00 0.00 1.40 0.18 0.04 0.12 0.09
2018 0.00 0.29 0.00 1.66 1.40 1.53 0.45 232

values reported in GAPD (gallons/acre/day)

Fifth Five-Year Review

Sand Springs Petrochemical Complex
Page 1 0of 1
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Groundwater Monitoring Results
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Sand Syting Pvrechemieal Camghex.
Appendix G
LABORATORY ANALYTICAL RESULTS - Metals (ug/L)
Sand Springs Petrochemical Complex
“Tulsa County
Sand Springs, Oklahoma
Dates MWI1S  MWI0L  MWI02  MWI103  MW104  MWI105  MWI106  MWI07T MW 119
Arsenic WFS
Baivm 1255 s 1530 128 1620 =
396 228 801 143 3680 137
9 182 187 7 763
698 79 149 214 822
69 31 114 726 730
400 79 B 147 75 260 WAL
01 213 %206
7102 27, 964
603 49 526
604 220
605 1100
606 875
407 268
1007 2007
/08 894
609 85 777
10 887 638
& 785 207
&2 614 52 ¢ 405
13 832 : 289
4N ™ 57 448
an 158 102 329 1080 37, 203
66 155 967 807 1710 61, 9 226
57 169 1010 924 456 83 0 734
S8 & 618 170 997 123 850 739 241
Berglliom
Cadmium

54




Appendix G
LABORATORY ANALYTICAL RESULTS - Metals (ug/L)
- Sand Springs Petrochemical Complex
“Tulsa County '
Sand Springs, Cklahoma

T Syang Tvrochmed Camgle

Analyte Daes MW 14 MW 15 MWI101  MWI102 MW 103 MW 104 MW 105

Chromium

Chromium

Copper

55

MW106 MW 107 MW 119
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i S3ang Perochemd Camgles
Appendix G
LABORATORY ANALYTICAL RESULTS - Metals {ng/L)
- Sand Springs Petrochemical Complex
‘Tulsa County .
sand Springs, Cklahoma

MW 14 MW 15 MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119

Mercury

Hhckel

Pagedof 19
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Sad S3eng Perochemssil Comglix
Appendix G

LABORATORY ANALYTICAL RESULTS - Metals {ug/L)

Sand Springs Petrochemical Complex

‘Tulsa County
Sand Springs, Cklahoma
Analywe Dates MW 14 MW IS MWI0L  MWINZ  MWI03 O MWI4  MWI05  MWI06 MW IOT MW 119
Selenum 1895 Hg Hs sD a Hg HS H2 Hs H3
396 100 10D 100 10D 10D 10D 10D 10D 10D
657 5D 50 5D, el 5D 3D sh 50 5D
698 200 200 20D 200 20D 20D 200 20D 20D
699 8 3D 5D o) 5D D 5D =) 5D MW 119
00 12 ‘ 7 [ 5D o £ 4 2 installed
ot 5D i 5D 14 5D 5D 5D D 5D poiees
Tz 100D 1000 100D 100D 100D 1000 100E: 100D 100T
&M3 9 56 118 &30 697 a0 D kel 93 11.2
604 279 337 132 324 229 174 10D 230 173
6103 123 100 100 10D 10D 100 10D 100 100
6106 113 10D 127 10 296 100 0D 10D 10.2
&7 35D 25D 35D 35D 350 35D 35D 35D 25D 350
1007 ) MW-119 rezampled October 2007 35D
B0 15D 15D 150 15D 15D 15D 15D 15D 15D 15D
HOF 130 15D 130 15D 13D 150 150 153D 13D 150
10 150 130 15D 150 130 il 2] 150 150 15D
611 150 150 167 15D 150 150/ 150 15D 15D 15D
12 150 156 187 1889 15D 15T 150 150 150 15D
13 150 150 222 15D 150 150 150 150 15.2 15D
4014 15D 172 150 15D 15D 15D 150 15D 150 15D
415 15D 15D 21 15D 15D 15D 15D 184 15D 15D
16 15D 165 150 228 15D 15D 15D 150 15D 15D
4§18 & 6118 NA 18 15D 16 15D 15D 15D 15D 15D 15D
Zine 12053 NS S 196 10D 139 46 227 725 i
£33 66 37 25 10D [ 159 222 475 7%
57 45 2 FH 10D 10D 10m % 366 45
6153 58 2 204 16 10D 10D 152 445 6
599 kil 35 200 45 29 20D 67 232 133 MW 115
00 HA Ha HA HA HA A Ha HA Ha installed
601 92 “ T 200 20D WD 59 188 53 2007
Tz 106 160D 1005 100D 10D Fr 106D 103 100D
&i03 140 147 657 214 655 i 713 6.8 247
604 791 134 463 219 20D 468 316 329 21
03 3 102 144 500 30D 30D 50D D 143
BI0G 993 268 M 108 467 50D 138 0D 50D
4107 161 596 20D 20D 102 20D 20D 2D 431 20D
10M7 MW.11% regam pled October 2007 1430
608 551 53 532 50D 500 S0p 00 0D 964 LT
] 839 815 50D 50D 500 S0D 50D SO0 50D (2R
&0 831 933 50D 50D 50D 50D 50D 50D 108 50D
&1 S0 S00 50D 50D SoD S0D S0D S0 500 i)
12 50D 00 500 500 500 195 231 2352 500 50D
s 650 50D 50D 50D 50D 50D 9.1 50D 500 50D
414 0T 00 50D SO0 50D 0D 0.0 20D ST SOD
415 936 500 0D 50D 50D 0D 644 50D 500 50T
616 SO0 SO0 50T 50D 500 0D 166 615 603 50D
M8 & 618 HA S0 50D 50D S0 0D 0D 500 30D 0D
Antmeny 10 10D 10D 100 10D 10D 10D 10D 100 100 100
&1 100 10D 10D 10D 10D 10D 10D 10D 10D 10D
6n2 10D 10D 10D 10D 10D 10D wD 10D 10D 10D
HE 10D 100 10D 10D 100 10D 0D 10D 10D 1D
4n4 10D 10D 105 10D 10D 1D 10D, 10D 100 100
413 10T 100 10D 10D 16D 105 0D 10D 10D L]
16 100 10D 100 100 {Le] 108 10m 10D 10n 10D
58 & 618 HA 15D 150 130 130 150 150 130 150 15D
Silver Gl 7D 7D 7D ) 7 7D D 7D 7D )
611 T o 0D SO0 SoL 300 SO0 00 oD S0
612 T n n i o 70 i D T
513 e} D D 70 7 gin} T 7D 7D o]
414 o ] )] il D 7D i) D . D
41135 ) 0 B¢ el i) 70 ) D o D
516 ] i 93 ke ) gl gl ] gl D
5118 & 618 HA i) T m i in m i D D
Motes
(1) D - indeeates the analyte was not datected at the indicated repoet detection Timit (shadad walue)
{2) A - Mot Analyzed, NS- Not Sampled, J - Estimated Value
Paged of 19
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahons
Aralyte MWIS  MWI0T MWI102  MWI03  MWI04  MWI0S MW 186 MW107 MW 1I9

FageSct 13
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
“Tulsa County
Sid Springs, Oklahona

Amalyte MW 1S MWL MWI02 O MWI03 MW MWI0S MW 106 MW 107

Fagedct 13
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LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)

Appendix G

Sand Springs Petrochernical Complex
Tulsa County
Sand Springs, Oklahoma

Amalyte Dates MW 14 MW 1S MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119
L1-Dichleroethane 1295 NS NS 5D 5D 160 P13 36 1 bl
396 5D 3D 5D sD D 30 47 9 L
697 3D 5D 5D 5D D 5D 5D D D
698 05D 0.5D 0.5D osp 39 05D 2 1 05D
699 2D 2 2D 156 17.8 10.¢ 197 10.1 22 AW 119
600 10D 10D 10D 10D 14.¢ g ns 10D 10D installed
601 20 20 2D D B9 86 139 n9 pird 2007
74 1D 23 1D 1D 16 15 1D % 12
693 1D 1D 1D 1D 124 10D pik] 22 130
601 5D D sD D 127 D 7 ».7 D
6905 1D 1D 1D 1D s 265 13.1 a6 13
696 1D 1D 1D 1D 143 10 865 178 10D
6907 n S0 D D 151 7.5 235 D D n
1007 MW-110 resampled Octeber 2007 <D
(313 1 m n 1 103 £l 33 68D m 157
600 1 10 1D 1D 257 20 62 142 n 42
610 1 D 1D 1D 98 33 16 124 D 1)
611 1o 1 1 1D 10.4 1.6 49 124 n D
512 1D 1D 1D 1 19.1 e $1 32 D 1
13 1 1D 141 1D mn 478 69 89 1 mn
a4 1D 1D 1D 1n 152 18 71 208 1D {14]
418 1D i 1 1D 58 27 3 76 1n 1
16 1D 1 1 1D 204 i 47 .2 14) 14]
sn7 1 1D 1D 1 98 11 29 48 1 0
nNs&6ns NA 1D i) 1 [ D 2 123 m 1
1.2-Dichlorocthane 1298 NS NS 3D D D 3D 10 D 3D
399 Bl D D D D 3 10 D £
97 D D D D D D D D D
6% 05D 0.5D 05D s 03D 05D 0sp 05D 03D
o 20 2 20 2 p) 20 3 i gt MW 119
500 100 10D 10D 10D D 10D 10D 10D, DS e
601 2D 2D 2D 2D 1n4 n n 24 D 207
7 1D 1D 1D 1D $7 1D D 9 1
603 1D 3.50 1D 1.5 1.20 10D D 31 1D
604 D 5D SD D D 5D 5D 778 ‘D
505 1n 1D 1D 1D 1D 26 13 1.5 le]
506 1D 1D 1D 1D L78 D D 1D D
607 D 5D D D D D D D D D
1007 MW-119 resampled Octeber 2007 D
6908 1D 1D 1 1D D 28 22 D 1D 19
699 1D 1D 1D 1D 1D n D 1D 1 1D
610 1 1 1D 1D 1D D 1D 1D D 1D
11 1D 1D 1D 1D 1D 1D 1D 1D D 1
612 1D 1D 1D 1D 1D 1D 1D 1D D 1D
3 1D 1D 1 1D 1D 38 1D 1D D 1D
414 1D 1D D 1D 1D D D D i 1)
N5 1 n 1D mn n 1D n m D mn
516 m m mn mn I 1D mn m n n
sn7 m n 1D n 14 D 25 1D D D
RUER T UL NA 1D 1D 1D 1D iD D 1D D 1D

60
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
“Tulsa County
Sid Springs, Oklahona

Amalyte MW 1S MWI0T MWI02 O MWI03 MW MWI0S MW 106 MW 10T MW 119

Fagedcf 13
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
“Tulsa County
Sid Springs, Oklahona

Amalyte Dates MW 14 MW 1S MWI0T MWI02 O MWI03 MW MWIS MW 106 MW 10T MW 119

Fagedcf 13
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
“Tulsa County
Sid Springs, Oklahona

Amalyte MW 1S MWL MWI02 O MWI03 MW MWI0S MW 106 MW 107

Page 0 cf 13
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Appendix G
LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)
Sand Springs Petrochemical Complex
“Tulsa County
Sid Springs, Oklahona

Amalyte MW 1S MWL MWI02 O MWI03 MW MWI0S MW 106 MW 107

Page 11 ¢ 13
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LABORATORY ANALYTICAL RESULTS - Volatile Organics (ug/l.)

Appendix G

Sand Springs Petrochernical Complex
Tulsa County
Sand Springs, Oklahoma

Amalyte Dates MW 14 MW 15 MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119
Vil Chloride 1295 NS NS 0D 100 10D 10D 51 0D 10D
3% 10D 10D 10D 100 10D 10D 7 10D 10D
697 10D 10D 10D 100 10D 10D 19 10D 19D
558 05D 0.5D 05D 246 14 05D 38 05D 05D
699 D D D D 0 31 07 n ol .
6900 10D 10D 10D 10D 2D 10D 10D 10D 10D installed
501 D D D D 6 D D n m o0
7 1D 1D 1D 1D 1D 4s D 38 D
603 1D 1D 1D 1D 1D 10D 950 2 1D
501 3D s D D D 5D 58 D D
508 1D 1D 1D 1D 29 172 58 D D
606, 1D 1D 1D 1D 347 S44 24 111 1D
507 5D sD O 5D D D 2 D D D
w007 MW.119 recampled Octeher 2007 D
608 1 m n mn n 179 m mn m 585
600 1 1 n 1D D n 16 mn 1 162
610 1 i 1 1 1D 6D 13 1 1 1
611 1 i m 1D " n 1 m D D
612 1D 1) P 1D L1 s.s i 1D 1 n
3 1 1D 1 1D 1D 18.8 1.5 1D 1 mn
14 1 1D D 10 1D iD 1.6 i 1 L]
418 1 1D 1 1 1 D mn 1 1 1
616 1D 1D i 1D L1 D 13 1 1D 1
Nz n 1D L 1D 1D D 2 1D 1 i
s & 6NE NA 1 piod 1 1D (B} i 1 m 1
Nlene (Tota)) 1295 3 3D 30 3D 3D 3D D 3D 30 3D
611 3p 3D Rl 3D D D D £l 3D 3
512 3 30 3 30 3D i D D 3D £l
33 3 30 3D 0 L £l 3 3D £ 3o
14 3D 30 30 0 3D R D £l 0 e
ans 3 3 3 3D 3 I D £ £ 3
816 3 3D an D D D D £ D 3D
sn7 n 3D 3D D D D D D ) 3D
Gsx6NE  NA an ) D n ) n £ n 3D

Notes:

(1) D - indicates the analyte was mot detested ot the indicated report detection limit (shaded valie).

(2) NA - Not Analyzed; NS- Not Sarpled, J - Estimated Valve

65
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Arcedi

LABORATORY ANALYTICAL RESULTS - Sen:

Appendix G

Sand Springs Petrochemical Complex

Tolatile Organics (ug/L)

D Dpeinng Perectenal Canplen

Tulsa County
Sand Springs, Oklahoma
Analyie Wil MWIs  MWill_ MWIDZ MWl MWild_ Mwils  MWile MW WwW i
Anthraene NS NS 100 10D 10D 100 10D 100 10D
100 100 100 100 100 100 1D 100 10n
10D 10D 10D 100 100 10D 10D 100 10D
100 100 100 10D 10D 10D 100 10D
100 100 100 604D 100 1080 100 100 —
100 100 100 100 10000 10D 100 10D i
100 100 100 10D 2000 100 20200 10D s
104D 103D 119D 10.90 10.6D 336 102D 10.3D
100 100 100 1030 102D 1nm 101D 100
10D 100 10D 10D 10.2D 1010 100 100
971D 971D 971D 271D 10D 100 971D 571D
271D 9.52D 2.52D 9.52D 47.6D 232 9.3 950D
10D 100 10D 10D 10D 100 10D 10D 10D
MW-119 resimpled October 2007 100
10D 100 10D 100 10D 10D 10D 10D 10D 1D
1020 10D 100 00 100 1nn 10 100 100 100
10D 10D 104D 10.20 10D 10.5D 100 100 100 10D
10D 100 10D 100 10D 10D 1D 100 10D 10D
10D 100 10D 100 100 10D 10D 100 100 10D
11D 100 10D 100 10D 10.5D 10D 100 10D 10D
§]3] 100 10D 10D 10D 10.5D 100 100 10D 100
100 100 10D 1180 1180 10D 100 100 100 100
51D 940 94D 9.5D 9.50 9.5D 96D 9.6 9.6D 9.3D
23D 9.8 93D 53D 930 23D 93D 23D 9.8D 2.8D
NA .10 93D 51D .10 51D 21D 93D 91D 100
Bis (2-Ethylh exyl) phibalate
100 100 160 100 100 100 100 100 100
10D 10D 100 10D 100 100 10D 100 10D
10D 10D 1 100 100 10D 1D 100 10 MW 119
10D 10D 100 100 19D 0D 100 20200 100 wstulled
1040 1030 111D 1150 1090 113D 10.5D 102D 10350 2007
100 100 10.2D 10D 1030 10,20 10.1D 10.1D 10D
10D 10D 10D 100 10D 30D 10D 100 10D
100 100 100 100 100 10D 100 100 100
971D 9,520 9,90 9.52D 0,520 47.6D 938 9.520 99D
10D 174 100 100 100 242 17.4 100 100 100
10D 100 100 100 100 538 100 100 149
425 102D 10D 10D 3.7 92 10D 143 10D
145 10D 104D 10.20 100 103D i27 100 10D 144
1 100 135 10D 100 10D 100 10 100 D
100 100 10 100 100 1 10 10 100 100
11D 10D 16D 100 10D 10.9D 10D 10D 100 10D
11D 100 10D 100 160 10.5D 1D 100 10D 10D,
100 10D 1 18D 118D 100 10 100 100 10D

66
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Arcadn

Appendix G

LABORATORY ANALYTICAL RESULTS - Semi-Volatile Organics (ug/L)

0 Dyaenp Perccteneal Cansplex

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma
Analyte Dates MW 14 MW 1S MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119
616 9.1D 94D 9.4D 9.5D 95D 9.5D 9.6D 9.6D 9.6D 9.3D
sn7 93D 98D 93D 93D 93D 9.3D 930D 9.3D 9.8D 9.3D
5/18 & 618 NA 21D 9.3D 9.1D 9.1D 9.1D 92.1D 9.3D 921D 10D
Chryseae 1293 NS NS 10D 10D 10D 10D 10D 10D 10D
3196 10D 10D 10D 10D 10D 10D 10D 10D 10D
697 10D 10D 10D 10D 10D 10D 10D 10D 10D
698 10D 10D 10D 10D 10D 10D 10D 10D 10D
699 100 100 10D 10D 2604D 10D 10D 100 10D SRS
600 10D 10D 10D 10D 10D 1000D 10D 10D 10D nstalled
601 10D 10D 10D 10D 10D 200D 10D 20200 10D 2007
702 104D 10.3D 111D 11.9D 109D 10.6D 1030 10.2D 10.3D
603 10D 10D 102D 10D 103D 10.2D 10.1D 101D 10D
604 10D 10D 1D 10D 10D 50D 10D 10D 10D
605 9.71D 9.71D 9.71D 9.71D 9.71D 19 10D 9.71D 9.71D
606 97D 952D 990D 952D 9.52D 47.6D 9.52D 952D 990D
607 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
1007 MW-119 resumpled October 2007 10D
608 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
609 102D 10D 10D 10D 10D 10D 10D 10D 10D 10D
610 10D 10D 104D 10.2D 10D 103D 10D 10D 10D 10D
611 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
612 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
SA3 11D 10D 10D 10D 10D 10.9D 10D 10D 10D 10D
a4 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
4135 10D 10D 10D 118D 113D 10D 100 1o0n 10D 10D
6i16 9.1D 94D 94D 9.5D 9.5D 9.5D 96D 9.6D 9.6D 9.8D
517 9.3D 9.8D 93D 93D 93D 106 93D 9.3D 9.8D 9.3D
518 & 6118 NA 91D 9.3D 91D 92.1D 91D, 9.1D 93D 91D 10D
Fluorene 1295 NS N§ 10D 10D 10D 10D 10D 10D 10D
396 10D 10D 10D 10D 10D 10D 10D 10D 10D
697 100 10D 10D 10D 10D 10D 10D 100 10D
6/98 10D 10D 10D 10D 10D 10D 10D 10D 10D
699 10D 10D 10D 10D 260.4D 10D 10D 10D 10D MW 119
600 10D 100 10D 10D 10D 1000D 100 10D 10D nstalled
601 10D 10D 10D 10D 10D 200D 10D 20200 10D 2007
702 104D 103D 1.1 11.9D 10.9D 10.6D 15 10.2D 103D
603 10D 100 102D 10D 103D 10.2D 101D 101D 10D
604 10D 10D 10D 10D 10D 50D 10D 10D 10D
605 9.71D 9.71D 9.71D 971D 9.71D 12 10D 9.71D 9.71D
606 9.71D 9.52D 9.90D 9.52D 9.52D 47.6D 9.52D 9.52D 990D
607 10D 100 1D 10D 10D 10D 100 100 10D 10D
10007 MW-119 resampled October 2007 10D
608 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
609 102D 10D 1 10D 10D 10D 10D 10D 10D 1D
Page 13 o 13
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Arcadn and Dpang Percceneal Casphe
Appendix G
LABORATORY ANALYTICAL RESULTS - Semi-Volatile Organics (ug/L)

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma
Anayte Dates MW 14 MWIS  MWIeT MW 102 MW 103 MW 104 MW 105 MW 106 MW 100 MW I
610 10D 10D 104D 102D 10D 10.3D 10D 10D 10D 10D
61 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
612 10D 10D 10D 10D 10D 10D 10D 10D 10D 1D
513 11D 10D 10D 10D 10D 10.9D 19D 100 10D 10D
and 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
418 10D 10D 10D 11.8D 118D 10D 10D 10D 10D 10D
6i16 9.1D 94D 9.4D 9.5D 9.5D 9.5D 9.6D 9.6D 9.6D 9.8D
517 93D 9.8D 9.3D 9.3D 9.3D 93D 93D 9.35D 9.8D 9.8D
S8 & 618 NA 91D 93D SIn 91D 91D 910 93D 91D 100
2 Methyl Naphthalene 1295 NS NS 10D 10D 10D 109 100 10D 0D,
396 25D 23D 25D 5D 23D 25D 25D 25D 5D
697 10D 10D 1D 10D 10D 18 10D 10D 10D
698 10D 10D 10D 10D 10D 110 10D 10D 10D
699 10D 100 1D 10D 2604D 5208 10D 10D DR v iis
600 10D 10D 10D 10D 10D 1000D 1D 10D 10D mstalled
601 10D 10D 10D 10D 10D 200D 10D 20200 10D 2007
702 104D 103D 111D 11.9D 109D 10.6D 10.5D 102D 10.3D
603 10D 10D 102D 10D 103D 19 101D 10.1D 10D
604 10D 10D 10D 10D 10D 10D 10D 10D 10D
6,05 971D 971D 9.71D 9.71D 9.91D 70 10D 9.71D 9.71D
606 9.71D 9.52D 9.90D 952D 9.52D 47.6D 9.52D 9.52D 9.90D
607 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
10/07 MW-119 resampled October 2007 10D
608 10D 10D 10D 10D 10D 10D 10D 100 10D 10D
609 10.2D 10D 1D 10D 10D 10D 100 100 10D 10D
610 10D 10D 104D 10.2D 10D 10.3D 10D 10D 10D 10D
611 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
612 10D 10D 10D 10D 10D 10D 100 100 100 10D
513 11D 10D 10D 10D 10D 10.5D 10D 10D 10D 10D
414 10D 10D 10D 10D 10D 1on 10D 10D 10D 10D
ans 10D 10D 10D 11.8D 118D 114 10D 10D 10D 10D
616 9.10 94D 9.4D 9.5D 9.5D 9.5D 9.6 9.6D 9.6D 95D
a7 9.3D 98D 93D 9.3D 9.3D 128 93D 93D 98D 9.5D
5/18 & 618 NA 91D 93D 9.1D 9.1D 212 9.1D 9.3D 9.1D 10D
Naphthalene 1295 NS NS 10D 10D 10D 10D 10D 10D 10D
396 25D 25D 25D 25D 25D 25D 25D 25D 25D
697 10D 10D 10D 10D 10D 10D 10D 10D 10D
698 100 10D 10D 10D 10D 10D 10D 10D 10D
699 10D 10D 10D 10D 260.4D 10D 10D 10D 10D MW 119
6,00 10D 10D 10D 10D 10D 1000D 10D 10D 10D stalled
&0 10D 10D 10D 10D 10D 200D 10 20200 10D 2007
702 104 103D 1L1 1.9 10,9 10.6D 117 10.2 103
603 10D 10D 10.2D 10D 103D 10.2D 10.1D 10.1D 10D
604 10D 10D 1 10D 10D 10D 10D 10D 10D
Page 15 0013
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Arcadn

Appendix G

LABORATORY ANALYTICAL RESULTS - Semi-Volatile Organics (ug/L)

0 Dyaenp Perccteneal Cansplex

Sand Springs Petrochemical Complex
Tulsa County
Sand Springs, Oklahoma
Analyte Dates MW 14 MW 1S MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119
6,05 9.71D 9.71D 9.71D 9.71D 9.71D 10D 10D 9.71D 9.71D
606 97D 9.52D 9.90D 952D 9.52D 47.6D 9.52D 9.52D 9.90D
607 10D 10D 10D 10D 10D 10D 10D 10D 10D 1D
1007 MW-119 resnmpled October 2007 10D
608 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
609 102D 10D 10D 10D 10D 10D 10D 10D 10D 10D
610 10D 10D 104D 10.2D 10D 103D 10D 10D 10D 10D
611 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
612 100 100 10D 10D 100 10D 10D 100 10D 10D
513 11D 10D 10D 10D 10D 10.9D 10D 10D 10D 10D
414 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
413 10D 10D 10D 11.8D 11.8D 10D 10D 10D 10D 10D
616 9.1D 9.4D 94D 9.5D 9.5D 9.5D 9.6D 9.6D 9.6D 9.8D
nz 9.3D 9.8D 93D 93D 93D 9.3D 93D 93D 9.8D 9.3D
518 & 6/18 NA 91D 9.3D 9.1D 9.1D 9.1D 9.1D 93D 9.1D 10D
Phenonthrene 1295 N§ NS 10D 10D 10D 10D 10D 10D 10D
3196 10D 10D 1D 10D 10D 10D 10D 10D 10D
697 10D 10D 10D 10D 10D 10D 10D 10D 10D
698 10D 10D 10D 10D 10D 10D 10D 10D 10D
699 100 100 10D 10D 260.4D 10D 10D 100 DN i
600 10D 10D 10D 10D 10D 1000D 10D 10D 10D nstalled
601 10D 10D 10D 10D 10D 200D 10D 2020D 10D 2007
702 104 103D 11 119 109 10.6D 389 102 103
603 10D 10D 102D 10D 103D 10.2D 101D 10.1D 10D
604 10D 10D 1D 10D 10D 10D 100 10D 10D
6,05 9.71D 9.71D 9.71D 9.71D 9.71D a5 10D 9.71D 9.71D
6.06 9.71D 9.52D 9.90D 9.52D 9.52D 47.6D 952 9.52D 9.90D
607 10D, 100 1D 10D 10D 10D 10D 100 100 10D
1007 MW-119 resampled October 2007 10D
608 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
609 102D 10D 10D 10D 10D 10D 10D 10D 10D 10D
610 100 10D 104D 10.2D 10D 103D 10D 100 10D 10D
611 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
612 10D 10D 10D 10D 10D, 10D 10D 10D 10D 10D
sn3 11D 100 10D 10D 10D 109D 100 10D 10D 10D
an4 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
415 10D 10D 10D 11.8D 11.8D 10D 10D 10D 10D 10D
6116 9.1D 94D 9.4D 9.5D 9.5D 9.5D 96D 9.6D 9.6D 9.3D
N7 9.3D 93D 9.3D 9.3D 93D 16.1 93D 9.3D 9.8D 9.8D
5118 & 618 NA 9.1D 93D $.1D 9.1D 27 91D 9.3D 91D 10D
Benzo{a)anthracene 610 10D 10D 104D 102D 10D 103D 190 10D 10D 10D
611 10D 100 10D 10D 10D 10D 10D 10D 10D 10D
612 10D 10D 10D 10D 10D 10D 10D 10D 10D 10D
sn3 11D 10D 10D 10D 10D 10.9D 10D 10D 10D 1D
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Arcedi

LABORATORY ANALYTICAL RESULTS - Sen:

Appendix G

Tolatile Organics (ug/L)

Sand Springs Petrochemical Complex

D Dpeinng Perectenal Canplen

Tulsa County
Sand Springs, Oklaloma
Analyte Tates MW 14 MW Is MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 100 MW 119

10D 100 10D 10D 1D 10D 1D 100 100 10D

100 100 100 118D 1150 10n 100 100 10n 100

1D 94D 24D 5.50 95D 9.5D 960 9.6D 26D 23D

E 230 9.8D 9.3D 53D 930 23D 93D 93D 230 2.4

s k6NE  NA 21D 930 5.10 51D 210 @10 53D 21D 1o

YETTry— © 00 ) 0D .20 (5] 030 L] i) ] )
6 1o 100 10D 10D 1o 10D 10D 1o 100 uo

& 100 100 100 10n 100 100 101 100 100 100

5 1o 100 1D 100 100 105D 100 100 100 100

404 100 10n 1D 1on 1o 10D 100 1D 100 10

ans 100 100 100 118D 1180 100 100 100 100 100

616 21D 94D 94D 9.5D 95D 9,50 960 96D %60 94D

317 33D 9.80 93D 83D 930 .30 930 230 980 9.5D

JBREE  NA 210 930 1D 91D 21D 910 93D 21D D

Bonzodb Musrmibene 100 100 104D 10.2D 10D 105D 10D 10D 10D §L0x]
100 100 ] 100 1 10 1D 100 10D 1D

100 0 [ 100 10 1D 100 100 100 wo

11D 100 10D 10D 1D 10.5D 1D 100 10D 1D

100 100 1D 10 10D 10D 100 10D 100 108

100 100 1 1180 1180 10D 100 10D 100 1003

510 94D 54D .50 9,50 25D 96D 3.6 96D 23D

530 2.8 930 530 930 230 2310 23D 2.60 25D

sSismenE  wNa 5.1 530 51D 510 510 21D 23D 21D 100

Benzolk Muermibene 510 0D ) a0 0.0 ] 03D 00 D D oD
61l 100 10 1D 100 10D 100 10D 1D 10D 10D

612 10n 100 100 100 100 10n 190 100 101 100

513 11D 100 1D 10D 1o 1050 1 100 100 1D

4 1o 0o 10 100 100 10D 1D 10 100 D

ans 100 100 100 115D 114D 100 100 100 100 10D

w16 91D 941 5.40 550 9.5 2.50 w60 9.6 250 240

517 9.3D 98D 93D 930 9.3 230 930 9.3 93D 235D

SIBEGNE  NA 91D 93D 910 91D 210 210 93D 21D 10D

Tenzoic e 0D, 0 321D 7D D, 313D K] 5D E) 5D
0D 500 s son 5D 50 s s0m 0p £

0D 500 D s0n 500 0D 300 500 WD S0

549D £ 30D son 00 .30 00 50D 00 S0

00 00 S0 50 500 0D 500 50D 0D 500

50D 00 sm 588D 388D 500 S0 50D 500 S0
4550 47 47m 4760 4740 476D 21D 421D 481D 19.0m
163D 49,00 163D 16.30 163D 163D 1630 490D 15,00 1900

S8 & 618 NA 4550 463D 435,50 4550 455D 4550 463D 435D 500

Page 17 o 13
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Arcedi

LABORATORY ANALYTICAL RESULTS - Sen:

Appendix G

Tolatile Organics (ug/L)

Sand Springs Petrochemical Complex

D Dpeinng Perectenal Canplen

Tulsa County
Sand Springs, Oklaloma
Analyie Wil MWIs  MWill_ MWIDZ MWl MWil_ Mwils  MWile MW MW il
P-Chloro-m-cresol (364 2dethiphenal } 20D 20D 208D, WAD 20D 206D 20D 20D 20D 20D
200 200 200 200 200 200 20D 20 200 20D
10D 10D 1D 100 100 10D 10D 100 10D 10D
11D 10D 100 100 10D 10.5D 10D 100 10D 10D
100 100 100 100 10D 100 10D 100 100 10D
100 100 10D 1180 1150 1D 100 10D 10D 10
%10 94D 9.4D 5,50 9.50 9.5D @60 9.60 260 98D
sn7 93D 9.8D 9.3D 93D 9,30 93D 93D 9.5 9.8D 9.3D
SN &6 NA 910 930 0in 910 91D 930 940 91D 91D
Dibenzofurm 610 10D o0 104D, 10.20 100 103D 100 100 10D 10D,
i1l 100 100 100 100 100 100 100 100 100 10D
612 10D 100 10D 10D 10D 10D 10D 10D 10D 10D
5013 11D 100 10D pLi)e] 100 10.90 pLe] o 100 100
414 10D 100 10D 100 10D 10D 10D 10D 10D 10D
ans 100 10D 1m 115D 1130 1on 10 100 100 100
616 1D 94D 94D 9.5 9.5 95D 9.60 9.60 9,6D 9,40
57 53D 98D 9.3D 53D 93D 9.30 93D 230 98D 2.5D
SIS &GI8 NA 91D 9.30 5.10 5.1 9.1D 91D 9.3D 21D 10D
2 A-Dimethyl-phenol {{11a] 100 104D 10.203 10D 10.3D 10D 10D 100 pLi5]
100 100 {[1]¢] 10D 10D {L0] 100 100 10D 100
10D 10D 10D 10D 100 10D 10D 100 10D 10D
1D 100 16D 100 10D 10.9D 100 10D 100 100
10D 100 10D 100 100 100 100 100 10D 10D
10D 0o 100 1180 1180 10D 100 100 10D 10D
2.1D 9.4D 9.4D 9.5D 9.5D 9.5D 96D 9.6D 9.6D 93D
93D 9.8 93D 93D 930 930 93D 930 9.8 9.0
NA 51D 93D 510 910 910 9.1n 940 21D 100
Dimethylphihalae 0D 00 [ED) 1020 100 1030 0 0D ) 0D
10D 10D 100 100 10D 100 100 100 100 10D
100 100 100 100 100 100 100 100 100 10D
11D 100 100 100 10D 10.90 10D 100 10D 0D
10D 10D 10D 100 10D 10D 10D 100 10D 10D
100 100 100 1180 1130 10D 100 100 100 100
51D 94D 94D 4.5 9.5D 95D 960 2.6D 9.6D 93D
sat 93D 5,60 230 93D PR 93D 93D 23D 2.8D 23D
JB &GI8 NA 9.10 95D 9.10 9.10 9.1D 91D 930 21D 10D
Dinbatyl-phthalie 10 00 00 04D T0.200 00 103D 100 100 10D 100
611 10D 10D 1D 100 10D 10D 10D 10D 10D D
&2 100 10D 10 100 10D 1nn 10 10 100 100
sn3 11D 10D 100 100 10D 10.9D 10D 100 100 10D
/ 10D 100 10D 100 160 100 1D 100 10D 10D,
10D 10D 1 18D 1130 100 10 10D 100 10D
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Appendix G

LABORATORY ANALYTICAL RESULTS - Semi-Volatile Organics (ug/L)

Sand Springs Petrochemical Complex

Tulsa County

Sand Springs, Oklahoma

Bacd Bpingp Pervchesrical Cormlar

Analyie Dates MW 14 MW 15 MW 101 MW 102 MW 103 MW 104 MW 105 MW 106 MW 107 MW 119
616 21D 94D 9.4D 95D 95D 9.5D 9,600 94D 96D 93D
517 530 950 930 5930 930 930 93D 930 95D 980
SNE R ENE  NA 9.1 93D .10 91D 21D 9.1 9.3D 210 D
15 -Dmitro—ocresal (4.5 Diritro-T-mefpphenal | 0D £ 2D 1D BT 51D £ 300 BT 56D
S0 0 s 100 30D son 500 30 500 0D
500 200 son s0n 0D s00 500 500 s0n 50D
90 00 50D 00 50D 54.3D 50D 50D 50D 50D
50D s S0 s S0 500 S0 500 50D 50D
s 300 00 a0 583D san san 500 s0n 50D
453D 1720 472D AT6D 176D 47.6D 121D 181D 481D 19.00
463D 45,00 463D 46.3D 1630 463D 463D 463D 49.0D 49,0
318 & /18 NA 455D 465D 45.5D 455D 455D 455D 465D 43.5D son
Fhensl w10 (0] [ 104D .20 [0 030 [ED] 0D 00 )
611 100 100 10D 10D 1o 10D 10D 10D 10D 10D
12 1o 100 1D 100 1o 10D 100 10D 100 100
513 1o 100 10D 100 100 1050 100 10D 100 10
414 100 100 100 100 10 100 100 100 100 o
ans ) 1w 100 150 1130 1o 100 100 100 0o
616 21D 94D 9.4D 9.50 9.5D 9.5D 9,600 9.6D 96D 93D
517 93D 980 9.3D 9.3D 9.3D 93D 930 9.30 23D S50
518 & 6/18 NA 91D 9.3D 9.0 9.0 .10 210 9.3 21D pLis]
Fyrene (AL oo [ 0D TED) ) 030 [T 00 ) )
611 100 100 100 100 100 100 100 100 100 100
100 10 100 100 100 100 100 100 0o 100
1D 100 D 10D 1o 105D 1D 10D 10D 1D
100 10 10D 10D 1o 10D 10D 1D 10D 10D
160 100 100 1180 1180 100 100 100 100 101
.10 94D 94D .50 95D 9,50 960 96D 9,60 940
33D 280 230 530 930 23D 930 9.3D 28D 9,80
s &ens  Na 51D 23D 510 S0 51D 5.1 930 210 10D

Notes:

(1) D - indicates the analyte was not detected at the indicated repont detection limit (shaded value).

{2) NA - Not Analyzed; NS~ Not Sampled, J - Estinated Vahe

Fifth Five-Year Review
Sand Springs Petrochemical Complex
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Groundwater Monitoring Results Map
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SETUP. -— FLOTSTYLETAELE ARCADISCTB PLOTTED. 32720'9

H) PAGE:

AVED. 922019

AgNg LAYOUT 4

G900 GEROE

MW-14 MW-104
a4 VR i i V103 / Gra___PAs __ BA b7 8
IACETONE [ 2 0 Jerta pis A piy pig ACETONE 10 =0 4 h31 k
o b b TOCA : oK T— R BES R —— T—
CHROMUM 5.0 2 0 SHLOROETHANE T t—hs L 0 Ko ¥ £ L
COPPER <10 10 k10 KR ' ; : = LDCE fi. 0 i
T-TCA 7 P kio 7 £ = 3
b 64 [50  [<50 frCE 10 <10 <1.0 TP o b1z
JCKEL 81 74 50 BARIUM 75 57 580 o g
INC 50 1936 [<50 X COBALT 50 50 5. 7 1 83,
~ — ——NICKEL B4 9.6 5. / =K0] 1.0 el
EAST MORROW ROAD %ﬁ 10 09 1 RROW ROAD X b5
ARSENIC A A fo. k1.0 ko
—_—— SOPROB A A B.1 8 6.7 5
HENANTHRENE A A 9.1 m bo7 57
[ 26 = 4
& 1.0 <10 ]
| | | S 38 8 k10
| | = 080 6 50
| B 50 500 |50
= k10 1 0
TRUCK =] 2 50 %54 o
SCALE h
— P Y e z 10 0% d
3 k1o 61 P
D 03| [384-METHYLPHENOL [<10 k10 8.6 K]
LUMBER | U
YARD ACCESS MW-105
| BRENNTAG ROAD Y R i
Al = e ACETONE 1010 10
s Bie 78 EI:] e .-DCA Al 3 47
5 5 55 70 T 2-DCE 1 1 b5
5.0 Fs 0[50 |50 éﬁfo?a%imms éaa g '13 0
k15 55 <150 Fs_ = ) ). |
T T T W AT c— lis 1,2-DCE 7 6
) ) 10 1.0
w102y || ACCESS —| 6 0
\ FOR CELL \/ 47 3 32
2 SUMPS la45 3 45
MW-102 E\ T 2 5 =
2 0 b2 3 i
fie— Jiis e AT FAS | | \—ACCESS FOR SOND SHHINGS I S
BARIUM 4% P20 07 ooz 3 CELL 1 SuMps  PEIROCHEMICAL (CHROMIUM 0[50 b7
ICKEL [<5.0 8.1 .5 .0 .0 ICOPPER 0 <10 2.4
ELENIUM <6 kis __ pos 9 6 ED— 50 50 ke
%ETONE <10 k10 K10 0 NORTH VENT (10'X12") Mw-104
MW-10; °
\ ACCESS | MW-108
\\ FOR CELL LANDFILL 414 HAS5 /16 17 B/
3 SUMPS ACCESS ‘ ACETONE 10 10 10 Ea g =
\| cess FOR CELL 154N 12-TCA X 10 10 k10 k10
FOR CELL @ 4 SiMes T-DCA CR B2 ls 2
R Nps  SOUTH VENT 2-DCE i, 1.
= lis 1.2-DCE 7
MW-101 IPCE 1. r 7
art art B b7 \ ACCESS FOR =¥ k1. k10
1-DCA <. 3 kio CELL 6 SUMPS b3 3o
2-DCE : <. <1.0 k k15
CHLOROETHANE _[<1. <. <1.0 kso
C15-1,2-0CE <1.0 ACCESS
frcE <. 3 R 0 FOR C
BARIUM 7 2 6. 1 7 SUMPS PERIMETER ROAD
ELENIUM 5 P %50 <150 ————
EILV__ER 70 6 b8 70 — DRAINAGEWAY
ACCESS FOR
CELL 8 SUMPS
MW-118
hna | T i1 & G5 B BA7 E/ie
[ARSENIC 10 10 & bs S 55— 10
39 pa. = ps 1. 27 R4
5 i 5 1. kio  kio
5. 3 <10 30 5 74 ki0
X 448 E % 722 pat
;bﬂ 5.0 50 |3E) 5.0 .0

LEGEND:

PROPERTY BOUNDARY LINE
FENCE

MONITORING WELL

ABANDONED ON AUGUST 14, 2017
SUMPS

VENT

NA NOT ANALYZED

< LESS THAN LABORATORY

REPORTING LIMIT

[1  DUPLICATE VALUE

ABBREVIATIONS

1,11 TRICHL OROFTHANE
1,1,7 - TRICH OROFTHANE

11 DICHLOROETHANE

1,7 - DICHLOROETHANE

1,2 DICHLOROETHENE

1,7 - TRANS DICH OROETHENE
2 - MIET VL NAPHT HALENE

SOPROB SOPROPYIBENZENE
METH CHLOR RAETHYLENE CHLORIDE
- BUTVLBEN 1 BUTVLBENZENE
n_PROPYLGLN | - PROPYLBLNZLNE

TETRACHLOROF THENE.

sec_BUIVLBEN | sec GUIVLBENZENC
TCE

TRICHLORGETHENE
Ve VINYL CHLORIDE
) LEAD

NOTES:

MONITORING WELL MW-14R WAS INSTALLED
IN SEPTEMBER 2018.

RESULTS ARE REPORTED IN MICROGRAMS /
LITER (ugl)

0 200" 400"

GRAPHIC SCALE

SAND SPRINGS PETROCHEMICAL COMPLEX LANDFILL
SAND SPRINGS, OKLAHOMA

GROUNDWATER ANALYTICAL MAP
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Appendix |

y St: and Trend ¥
Sand gs P plex Landfill
Sand Springs, Oklahoma
Dt Detected Results Mann-Kendall Test Sen's of Slope
Well 10 Anahite Range | Flawe [ FOD | o ge I Mean | Median I sD | Result | P-value | S Value | Result I (ui""':
MW 14 Barium 03/86 - 06/16 F1 20N 122 - 686 e 283 181 DWN 0013 75 DWN -00273
Chromium 0396 - 0816 F-2 17/21 5242 159 109 108 OWN | ooi7 -1 OwWnN -0 000855
MW 1§ TCA 03/86 - 06/16 F-3 5/21 1.1-36 18 16 083 NST | 0211 -18 NT ]
|Banum 12/85-0616 | F4 20/22 | 96.7-1550 243 130 33 DWN | 0002 =105 owN -00124
MW 101 | Beryllium 12/35 - 06/16 F-5 an 13.237 77 2345 10.7 NST ‘ 0345 -10 NT 0
Selenium 12/95 - 0B/16 F-6 8/22 63.222 149 14 95 51 UP 0022 B2 NT 0
Barium 12/95 - 06/16 F-7 22/22 | 534-12000 1080 4855 2500 OWN | 0008 -91 owWN -00725
Chromium 12/85 - DB/16 F-8 an B-884 %4 18 251 oW ‘ 0013 N NT 0
1.2-Dichloroethane 12/85 - 0816 F-8 4172 12-114 5 374 47 NST | o0.168 -24 NT 0
MW 103 | Chiorosthane 12/85 - DBNE F-10 16122 15160 448 26 art owN oon B2 NT -0 00585
PCE 12/85 - 0616 F-11 51 2-117 61 114 4 NST 0477 <25 NT 0
\TCE 12/85 - DB/1B F12 13/22 11.88 48 51 3 NST 0080 -49 NT -0000171
[Vinyl Chiloride 12/95- 0616 | F-13 6/22 1.1-588 135 3.185 26 NST 0359 -11 NT 0
MW 104 Benzene 12/95 - 06/18 F-14 "2 14-18 54 3 54 OWN 0032 -62 NT -0.000102
Chioroethane 12/85 - 0616 F-15 21/22 5- 1600 241 207 3% OWN | 0048 -60 NST -0.0230
Chromium 12/85 - DB/16 F.18 8122 57-78 348 1845 325 DWN | 0018 -59 NT 0
Nickel 12/85 - DBN6 Far 1512 51-51 278 175 161 ovw 0025 -65 NT -0 00335
Zint 1295 - 068/16 F-18 1“2 316-227 120 9255 675 NST } 003 -43 NT -0.00298
1,1-Oichloroethane 12/95 - 0616 F-19 20/22 46-47 168 135 126 oW 0005 -92 OwWN -0.00298
MW 105 |1.2-Dichloroethane 12/95- 0616 | F-20 s/ 13-10 53 3 43 OwWN 0017 -56 NT 0
Benzene 12/85 - DBN6 F21 a2 17-118 B4 B2 a NST ‘ 0082 -34 NT 0
PCE 12185 0616 | F-22 2 27-9 2% 128 28 OWN | <0001 -2 NT 0
\TCE 12/95 . 0B/16 F-23 12722 1-110 20 87 344 DN 0023 -68 NT -0.000881
\Viryl Chioride 12/95 - 08/18 F-24 15/22 13-72 157 58 205 DWN 0.002 -99 OVYWN -0.00202
1Zinc 12/85- 0B/16 | F-25 1721 328-725 283 232 218 DWN | <0001 -118 DWN -00352
1.1, 2-Tnchloroethane 12/95- 0818 F.728 512 16-27 a7 68 105 NST 031 -13 NT 0
MW 108 1.2-Dichloroethane 12/85- 06/18 F-27 5/2 15-78 4.1 31 28 NST 0177 -25 NT 0
\PCE 12/95 - 08/18 F-28 10/22 11-15 82 3145 49 NST 0332 15 NT 0
TCA 12/85- 0816 | F-29 12 18-14 66 57 47 DWN 0018 -62 NT 0
{TCE 12/85 - 0816 F-30 13/22 1-27 54 4 B89 DWN | 0002 -100 NT -0.000593
Beryfliom 12/85 - 06/18 F-31 8/21 15.97 48 4 25 NST | 0458 4 NT 0
ww 107 |Nickel 12/95- 06116 | F.32 12121 86-98 518 535 275 DWN | 0002 -80 NT -0 00560
1.1-Dichloroethane 12/95 - 0616 F.33 5122 12-14 4 13 586 DOWN | 0028 -50 NT 1]
TCA 12/95 - DBNE F.34 4172 1-18 12 105 029 NST J 0368 -4 NT 0
Abbreviations:
insufficient data for calcufating statistics (n <4) NST = no significant trend Hg = null hypothesis: no significant trend (slope = 0)
FOD = frequency of detection (# detects / & samples) H, = alternative hypothesis: significant trend (slope 2 0)
mean = arithmetic mean DWN = downward trend 95% CI = 95% confidence interval
S0 = standard deviation UP = upward trend
Notes:
1. All analybcal results are in pg/L. Result values less than 10 are reported to 2 signibcant higures, values greater than 10 are reported to 3 significant figures,
Pvalues are reported to 3 decimal piaces
2 Trend results are presented when at least four samples and one detected value are available
3 Non-detects were assigned a commaon value less than the mnimum detected value (95% of the minirmum detected value) (EPA, 2009)
Reference:
USEPA. 2009. Statistical Analysss of Groundwater Monitonng Data at RCRA Faclibes, Unifed Guidance.
Fifth Five-Year Review
Sand Springs Petrochemical Complex
A ARCADIS Page o138
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Site Inspection Checklist
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Five-Year Review Site Inspection Checklist

1. SITE INFORMATION

Site name: Sand Springs Petrochemical Complex Date of inspection:
Superfund Site

Location and Region: Sand Springs, OK Region 6 EPA ID: OKD980748446

Agency, office, or company leading the five-year Weather/temperature:
review: OK Department of Environmental Quality

Remedy Includes: (Check all that apply)

Landfill cover/containment 0 Monitored natural attenuation
B Access controls U Groundwater containment
Mnstitutional controls 0 Vertical barrier walls

L) Groundwater pump and treatment

U Surface water cpllection and treatment

HOther é:av( i [eachate callectinn, brntmeat ard dijpaiel.
= Hpriay anil yampliag

=
Attachments: O Inspection team roster attached [J Site map attached
1I. INTERVIEWS (Check all that apply)
1. O&M site manager _Jase, Lucke ﬁe,‘gs t Mhngser
Name Title o Date

Interviewed O at site Cl at office O by phonc  Phone no.
Problems, suggestions; C) Report attached

2. 0&M stalf __T/pr Sttapert
Name Title Date
Interviewed O at site O at office O by phone Phone no.
Problems, suggestions; [ Report attached
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Local regulatory authorities and response agencies (i.c., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; U Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; ) Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; O Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; (] Report attached

Other interviews (optional) O Report attached.
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III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents

0&M manual ¥ Readily available O Up to date ON/A

O As-built drawings O Readily available 0O Up to date ON/A
[J Maintenance logs O Readily available O Up to date ON/A
Remarks

Site-Specific Health and Safety Plan ﬂ Readily available [ Up to date ON/A

& Contingency plan/emergency response plan jReadily available O Up to date ON/A
Remarks

0O&M and OSHA Training Records 1 Readily available % Up to date ON/A
Remarks

Permits and Service Agreements

0 Air discharge permit [ Readily available [ Up to date ON/A
0 Effluent discharge [ Readily available O Up to date ON/A
¥ Waste disposal, POTW X Readily available DOUptodate  ON/A

0 Other permits O Readily available C Up to date ON/A
Remarks Peran Mo, 2996 - Lapins 19/31/2

Gas Generation Records [J Readily available O Up to date RBN/A
Remarks

Settlement Monument Records [ Readily available ¥ Up to date ON/A
Remarks

Groundwater Monitoring Records O Readily available & Up to date ON/A
Remarks

Leachate Extraction Records B Readily available O Up to date ON/A
Remarks

Discharge Compliance Records

O Air () Readily available OUp to date ON/A
WWater (effluent) FReadily available O Up to date ON/A
Remarks

Daily Access/Security Logs O Readily available O Up to date ON/A

: ; : '

Remarks Sy, perimeter Lemer Jy maiataiedd . -
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IV. O&M COSTS

1. O&M Organization
O State in-house (] Contractor for State
OPRP in-house ,U Contractor for PRP
O Federal Facility in-house [ Contractor for Federal Facility
O Other
2. O&M Cost Records
[ Readily available O Up to date
O Funding mechanism/agreement in place
Original O&M cost estimate D Breakdown attached

Total annual cost by year for review period if available

From To 016 JY 60/ ) Breakdown attached
Date Date Total cost
From To.20/7 _J¥ 7900 0 Breakdown attached
Date Date Total cost
From To 20/F J 96,000 0 Breakdown attached
Date Date Total cost
From To 20/ RELANL O Breakdown attached
Date Date Total cost
From To 0 Breakdown attached
Date Date Total cost
3. Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons:;
__QMMbJ saibh JJLLALAMMW Yempu/ A
e o Ladrtny MAE
- ML:AM_,

V‘il)/!r; A~* gl -

V. ACCESS AND INSTITUTIONAL CONTROLS 0O Applicable [JN/A

A. Fencing
1. Fencing damaged 8] Kcmon shown on site map }ﬂ' Gates secured D N/A
Remarks  Seetiang gA o were qg/c_-g‘! alo~y aort ausé

. resatag.

B. Other Access Restrictions

L. Signs and other security measures U Location shown on site map ON/A
Remarks __ Sito i =

81




C. Institutional Controls (ICs)

1

Implementation and enforcement

Site conditions imply ICs not properly implemented OYes KNo ON/A
Site conditions imply ICs not being fully enforced OYes ®INo COIN/A
Type of monitoring (e.g., self-reporting, drive by)
Frequency _
Responsible party/agency
Contact
Name Title Date Phone no.
Reporting is up-to-date OYes ONo ONA
Reports are verified by the lead agency OYes ONo CNA
Specific requirements in deed or decision documents have beenmet  ¥3Yes ONo LN/A
Violations have been reported OYes 0ONo ONA
Other problems or suggestions:  [J Report attached
2. Adequacy XCs are adequate £)1Cs are inadequate ON/A
Remarks
D. General
1 Vandalism/trespassing O Location shown on site map O No vandalism evident
Remarks & Yanw / diar. . Vasdalisas
" P VL X VU w ¢ wabian., Fibas suis pgpaind s
2 Land use changes on site E'N/A
Remarks — —
3. Land use changes off siteCJ N/A
Remarks N
V1. GENERAL SITE CONDITIONS
A. Roads W Applicable ON/A
1. Roads damaged O Location shown on sitt map ~ &Roads adequatcCI N/A
Remarks
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B. Other Site Conditions

Remarks

VIL. LANDFILL COVERS ¥ Applicable ON/A

A. Landfill Surface

1. Settlement (Low spots) O Location shown on site map ASetﬂemem not evident
Areal extent Depth
Remarks

2. Cracks O Location shown on site map 2 Cracking not evident
Lengths Widths Depths
Remarks

3. Erosion U Location shown on site map X' Erosion not evident
Areal extent - Depth_
Remarks

4, Holes [ Location shown on site map A Holes not evident
Areal extent Depth
Remarks___

St Vegetative Cover A Trass BYCover properly established P No signs of stress
U Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.) R N/A
Remarks -

7 Bulges O Location shown on sitt map X/ Bulges not evident
Areal extent Height
Remarks .

8. Wet Areas/Water Damage A'Wet areas/water damage not evident
O Wet areas O Location shown on site map Areal extent
O Ponding O Location shown on site map Areal extent
O Seeps O Location shown on site map Areal extent
O Soft subgrade O Location shown on site map Areal extent
Remarks

83




9. Slope Instability DSlides  OLocation shown on site map J®No evidence of slope instability
Areal extent
Remarks_ N

B. Benches O Applicable “MN/A
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

1. Flows Bypass Bench O Location shown on site map O N/A or okay
Remarks

2. Bench Breached O Location shown on site map ON/A or okay
Remarks

3 Bench Overtopped U Location shown on site map CIN/A or okay
Remarks

C. Letdown Channels [ Applicable  X'N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

1. Settlement O Location shown on site map 0 No evidence of settlement
Arcal extent Depth
Remarks

2 Material Degradation [ Location shown on site map O No evidence of degradation
Material type Areal extent
Remarks E

3. Erosion O Location shown on site map O No evidence of erosion
Areal extent Depth
Remarks
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Undercutting O Location shown on site map U No evidence of undercutting
Areal extent Depth
Remarks

Obstructions  Type O No obstructions
[J Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
ONo evidence of excessive growth

O Vegetation in channels does not obstruct flow
O Location shown on site map Areal extent
Remarks

D. Cover Penetrations M Applicable ON/A

1. Gas Vents O Activgld Passive
O Properly secured/locked & Functioning [ Routinely sampled A Good condition
0 Evidence of leakage at penetration [ Needs Maintenance
ON/A
Remarks

2, Gas Monitoring Probes
O Properly sccured/locked U Functioning O Routinely sampled 0 Good condition
0 Evidence of lcakage at penetration O Needs Maintenance ~ €IN/A
Remarks

3 Monitoring Wells (within surface area of landfill)
O Properly secured/locked B¥Functioning O Routinely sampled 0 Good condition
1 Evidence of leakage at penetration 0 Needs Maintenance ON/A
Remarks

4. Leachate Extraction Wells
O Properly secured/locked Functioning X Routinely sampled ¥ Good condition
U Evidence of leakage at penetration 0 Needs Maintenance ON/A
Remarks

)8 Settlement Monuments ﬂ Located beoutinely surveyed ON/A
Remarks
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E. Gas Collection and Treatment O Applicable 2N/A

1; Gas Treatment Facilities
O Flaring O Thermal destruction O Collection for reuse
O Good condition[) Needs Maintenance
Remarks
2. Gas Collection Wells, Manifolds and Piping
U Good condition(] Needs Maintenance
Remarks
3 Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
O Good condition® Needs Maintenance ON/A
Remarks
F. Cover Drainage Layer O Applicable BYN/A
1. Outlet Pipes Inspected U Functioning ON/A
Remarks
2. Outlet Rock Inspected O Functioning ON/A
Remarks
G. Detention/Sedimentation Ponds O Applicable S N/A
Siltation Areal extent Depth ON/A
O Siltation not evident
Remarks
2. Erosion Areal extent Depth
O Erosion not evident
Remarks
3. Qutlet Works O Funetioning ON/A
Remarks
4, Dam OFunctioning ON/A
Remarks
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H. Retaining Walls O Applicable  LXN/A

1. Deformations O Location shown on site map O Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2, Degradation O Location shown on site map O Degradation not evident
Remarks
L Perimeter Ditches/Off-Site Discharge O Applicable ~ JIN/A
1 Siltation O Location shown on site map O Siltation not evident
Areal extent Depth
Remarks
2 Vegetative Growth 0 Location shown on site map ON/A
O Vegetation does not impede flow
Areal extent Type
Remarks
3 Erosion O Location shown on site map O Erosion not evident
Areal extent Depth
Remarks
4. Discharge Structure O Functioning UN/A
Remarks
VIIL. VERTICAL BARRIER WALLS [ Applicable T N/A
1. Settlement O Location shown on site map O Settlement not evident
Areal extent Depth
Remarks = :
2 Performance Monitoring Type of monitoring

O Performance not monitored

Frequency O Evidence of breaching
Head differential

Remarks
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IX. GROUNDWATER/SURFACE WATER REMEDIES O Applicable {¥N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines O Applicable  @N/A

L

Pumps, Wellhead Plumbing, and Electrical
O Good conditionD All required wells properly operating £ Needs Maintenance O N/A
Remarks

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
0OGood conditionO Needs Maintenance
Remarks

3. Spare Parts and Equipment

O Readily available 0 Good conditionC Requires upgrade O 'Needs to be provided
Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines OApplicable  EIN/A

L.

Collection Structures, Pumps, and Electrical
O Good conditionC] Needs Maintenance
Remarks

Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances

2.
0 Good conditionT) Needs Maintenance
Remarks

LE Spare Parts and Equipment

O Readily available 0 Good conditionC) Requires upgrade O Needs to be provided
Remarks
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C. Treatment System O Applicable  p#N/A

Treatment Train (Check components that apply)

O Metals removal 0O Oil/water separation [ Bioremediation
O Air stripping O Carbon adsorbers

O Filters

D Additive (e.g., chelation agent, flocculent)

U Others

O Good condition (1 Needs Maintenance

O Sampling ports properly marked and functional

0 Sampling/maintenance log displayed and up to date
O Equipment properly identified

O Quantity of groundwater treated annually

0 Quantity of surface water treated annually

Remarks

2, Electrical Enclosures and Panels (properly rated and functional)
ON/A U Good conditionC! Needs Maintenance
Remarks
3 Tanks, Vaults, Storage Vessels
ON/A XTI Good condition[ Proper secondary containment [ Needs Maintenance
Remarks
4, Discharge Structure and Appurtenances
ON/A & Good conditionT Needs Maintenance
Remarks
5. Treatment Building(s)
TN/A [ Good condition (esp. roof and doorways) [ Needs repair
O Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)

O Properly secured/locked U Functioning O Routinely sampled
O All required wells located O Needs Maintenance
Remarks

0 Good condition

EN/A

D. Monitoring Data

Monitoring Data

s routinely submitted on time [0 1s of acceptable quality

Monitoring data suggests:

O Groundwater plume is effectively contained [ Contaminant concentrations are declining

89




D. Monitored Natural Attenuation

1.

Monitoring Wells (natural attenuation remedy)

O Properly secured/locked OFunctioning O Routinely sampled {1 Good condition
O All required wells located O Needs Maintenance ON/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., o contain contaminant plume,
minimize infiltration and gas emission, etc.).

fz&. [M//, /u(j\afg (Q““ﬁ. " a ‘ 2 'Sl » a E ‘

optreb g au cley crad
L *J v

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

—Sitn ek landPil! Aptetain alany soite ltnclaze allstis aah

anual n b
&"h& A 7 y
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Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
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APPENDIX K

Site Inspection Photo Log
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Image of warning sign
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Image of landfill cover facing southeast
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Image of landfill cover facing northwest
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Image of landfill slope facing south
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Image of landfill collection and detection cells
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Image of landfill groundwater monitoring well
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Image of Solar Sipper
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Image of Arkansas River facing east
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Image of drums staged against the Brenntag and SSPC fence
line
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APPENDIX L

Notice to the Public Regarding the Fifth Five-Year Review
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Wagoner County American-Tribune

OKLAHOMA WEEKLY GROUP

P.O. BOX 1770
TULSA, OK 74102-1770

1087328

OKLAHOMA DEQ
Aftn ZAC POOL
P.O. BOX 1677 August 14, 2019
OKLAHOMA CITY, OK 73101
[ oate Category Description Ad Size Total Cost |
081401 Legal Notioss EPA ID# OKD980748446 | FIVE YEAR REVIEW Zx6300 CL 8064
Affidavit of Publication
Marshall
1, Mk Mae of lawful age, being duly

£
Published in the Sond Serings Leoder, Sand Serings, Tul-
30 County, Oklohoma, Avgust 14, 2019.

of Environmental Quality

swormn, am a legal representative of the Sand Springs Leader of Sand
Springs, Oklahoma, a weekly newspaper of general circulation in
Tulsa County, Oklahoma, a legal paper qualified to publish legal
notices, as defined in 25 0.S. § 106 as amended, and thereafter, and
complies with all other requirements of the laws of Oklahoma with

fi 1o legal publication. That said notice, a true copy of which
is attached hereto, was published in the regular edition of said
during the period and time of publication and not in a

ey

mately 235 ocres ond was the refin- supplement, on the DATE(S) LISTED BELOW
ery and soivent recycling focility. Site operations result-

&d In contamination of soil and gr

slte. A Record of Declsion, which Included o remedy

contomincted soll, wos published on Saptember 29, 1987,

The remedy for contominated soll included e; 08/14/2019

ond off-site thermal destruction of sludges from a portion

of the site, solidification and/or stobilization of all re-

malning sludges and contalnment of the resulting matrix Newspaper reference: 0000582018

In o hozordous woste cell (landfill) constructed on-site,

104

Sworn to and subscribed before me this date:

—AUG15 omg

Notary Public

My Commissionexpires: __ DEC 08 2022
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Deed Notices
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Tulsa County Clerk - PAT KEY o Electronically Filed Document
Doc # 2014041016 Pageis): 8 Recorded 05/16/2014 at 08:46 AM
Receipt # 469835 Fee $27.00

DEED NOTICE AND LAND USE RESTRICTIONS

COMPLETION OF REMEDIATION
SAND SPRINGS PETROCHECMICAL COMPLEX SUPERFUND SITE
OKD980748446

AFFECTED PROPERTY: The Affected Property is located within the Sand Springs
Petrochemical Complex Superfund Site (National Superfund Database Identification Number
OKD980748446) (the “Site™), located in Tulsa County. The complete legal description of the
Affected Property is attached hereto as Exhibit A.

LEGAL BASIS FOR NOTICE: The Oklahoma Department of Environmental Quality
(“DEQ™) hereby files this NOTICE OF REMEDIATION OR RELATED ACTION TAKEN
PURSUANT TO THE FEDERAL COMPREHENSIVE ENVIRONMENTAIL RESPONSE,
COMPENSATION, AND LIABILITY ACT (hercinafter “Notice™) pursuant to Oklahoma
Statutes, 27A O.S. § 2-7-123 (B). This notice does not grant any right to any person not alrecady
allowed by law. This notice shall not be construed to authorize or encourage any person or other
legal entity to cause or increase pollution, to avoid compliance with State or Federal laws and
regulations regarding pollution or to in any manner escape responsibility for maintaining
‘environmentally sound operations.

DEQ may take administrative or civil action to recover costs or to compel compliance with the
Land Use Restrictions (described below). The Land Use Restrictions shall apply to the Affected
Property and to persons who own and/or use the Affected Property until such time as the DEQ
files a subsequent Notice that modifies or removes some or all of the Land Use Restrictions.
Activities that cause or could cause damage to the Remedy (defined and described below) or
recontamination of soil or groundwater at the Affected Property are prohibited.

REASON FOR NOTICE: There is contamination in the ground water and subsurface soil (at
depths greater than five (5) feet beneath the Affected Property). The contaminants of concern
are lead, zinc, barium, copper, and several organic chemicals such as benzene, toluene, and
chlorinated hydrocarbons. Excavation and handling of subsurface soil and drilling of water wells
could result in undesirable exposures to the contaminants left on the Affected Property.

REMEDY: The remedial actions have been completed. The remedial actions selected by the
United States Environmental Protection Agency (“EPA™), as set forth in two Records of
Decision (“RODs”), have been completed and the Site has been deleted from the National
Priority List (“NPL”) of Superfund sites (scc also Federal Register, vol. 64, No. 147, dated
August 2, 1999, and Vol. 65, No. 53, dated March 17, 2000).

ENGINEERING CONTROLS: The following engineering controls shall be used at the
Affected Property to maintain the integrity of the Remedy:
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Doc # 2014041016 Page: 2 of 8

(1) Install a sub-slab ventilation/depressurization system as part of proposed building
construction. '

(2) Follow the requirements of 29 Code of Federal Regulations (C.F.R.)) § 1910.120
concerning [IAZWOPER (raining requirements for construction workers who may be
working with potentially contaminated subsurface soils.

LAND USE RESTRICTIONS:

(1) Prohibition Against Residential Use. Commercial/Industrial Use Only. No residential,
daily care, preK-12 schools, or edible agriculture uses of the Affected Property.

(2) Building construction activities at the Affected Property shall require establishment and
compliance with the following protocols:

a. Develop a worker safety and health program consistent with 29 C.F.R. §
1910.120.

b. Develop field screening procedures in order to determine if the soil is
contaminated. The primary contaminants of concern are lead, zinc, barium,
copper, and scveral organic chemicals such as benzene, toluene, and chlorinated
hydrocarbons. '

c. If contaminated soil is encountered, containerize the contaminated soil, determine
whether the soil is hazardous under the Resource Conservation and Recovery Act
(RCRA), and dispose of the contaminated soil according to State and Federal law.

d. If sulfuric acid sludge is encountered, notify the EPA, the DEQ, and Atlantic
Richfield Company (“ARCO”) immediately so that ARCO can perform removal
activities in accordance with ARCO’s approved Operation, Maintenance, and
Monitoring Plan.

CHANGES TO THE LAND USE RESTRICTIONS: Changes to land use restrictions must be
approved by DEQ or its successor agency. The person requesting the changc:' in land use must
demonstrate to DEQ’s satisfaction that contamination at the site has reached levels appropriate
for the proposed new land uses and that further remediation is not necessary and that additional
institutional or engineering controls are adequate to achicve levels protective of human health
and the environment for the proposed uses.

DEQ may require oversight costs, work plans, sampling, reports, and public participation as part
of'its review of the new information to support the requested change in land use restrictions. The
person requesting the change will be required to follow agency procedures effective at the time
of the request.

DEQ at its discretion may dctermine, based on the new information submitted, that
contaminants are present at the Site at levels that will not pose a risk to human health or the
environment if the new land use restrictions being requested are allowed. Upon making this
determination, DEQ will file a recordable notice of remediation pursuant 1o state law in the land
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records in the office of the county clerk where the Site is located designating the new land use
restrictions.

This Notice and the Land Use Restrictions contained herein run with the land and no change of
ownership of the Affected Property will change the Land Use Restrictions described herein
above. This Notice and the Land Use Restrictions contained herein are effective upon the date of
signature by the Executive Director of the DEQ.

[SIGNATURE PAGE FOLLOWS]
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OKLLAHOMA DEPARTMENT OF ENVIRONMENTAL QUALITY

r— Sestt “Thompson.

Executive Director

Date: 51‘1 , a\b“"\'

STATE OF OKLAHOMA )
) ss.
COUNTY OF OKLAHOMA )

Before me, the undersigned, a Notary Public in and for such County and State, on this jt day
of‘ﬁ'\o\gﬁ , 2014, personally appeared Sg s\ BumF pn to me known to be the
identical p¥rson who subscribed the name of the maker thereof to the foregoing Notice as the
Executive Director of the Oklahoma Department of Environmental Quality, and acknowledged

to me that s/he executed the same as her/his free and voluntary act and deed and as of such
entity, for the uses and purposes therein set forth.

Given under my hand and scal of office the day and year last above written.

Q\\nx\un‘(@\w

Notary Public

My Commission Expires:

0V\o

109



Doc # 2014041016 Page: 5 of 8

EXHIBIT A
LEGAL DESCRIPTION OF THE AFFECTED PROPERTY

[SEE ATTACHED DESCRIPTION (3 TRACTS)]
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EXHIBT A_

TRACT Aa

A tract of land being part of the West Four Hundred Beventy (470) feet
.of the Northwesk Quarter (WW/4) of Section Thirteen (13), Townahip
Nineteen (19) North, Range Eleven (11) Bast of the Indian Bage end
Reridian, Tulsa County, Btate of Oklahoma, aceording te the United
. Etates Government Survey thereof, being more particularly deseribed am
follows, to-wit: S

. (Continued)

Commenaing at the Northwest cormer of said Eection 13; thenea Bouth
00°44’'03" Eaet along the Wast line of said Bectlon 13 a distance of
586.54 feet; thence North 50°00/00° East a digkance of 136,06 feet to
the Point of Begintiing; thence contlnuing North 90°00' 00" Hast a
+ diptatice of 333.54 feet; thance South 00°44703* Bast a distance of
#185.32 feet; thence Bouth 85°03'05° West a dimtanca of 148,95 fast;
Lhence. North 00°15'31" Bast a distance of 815.36 feet Lo the Point of
Baginnping.
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-TRACT C1

A tract 'of land ip the Northwest Quarter [NW/4) of Bection Thirteen
{13}, Township Nineteen [15) North, Range Bleven [11) Bast of the
Indian Basa and Meridian, Tulsa County, Btate of Oklahoma, acoording
to the Unitsd Btates Covernment Survey thereof, being mora
partieularly described ae follows, to-wit:

Commencing at the Northeast cornmer of gald NW/4; thenoe West i

North 1iné of sald NW/4 a dietance of 726.0 feet; thence Suut;]':ng B
distance of 500.0 feet to Cthe Point of Beginning; thence Wast 400.0
faat; thenag'South J19.UJ feet to.the original meander 1fne of Ehe
left bank of the Arkaneas River; thence Easterly along maid meander
line to a point which i1s 1ab.0 feet Westerly of the Northeast corner
of sald NW/4; thence Worth 7gdQ.L7 feet to the Paoint of Begloning, -
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LEGAL DESCRIPTION

A tract of land Baing sut of the Northwest Cuarter (MW/é} of
sectien Thirtesn (131}, Township Wingzean (19) Sorth, Hange Elavan
{11] Esak, of the Indiss Base and Meridlen, Tulsa County, Stata
of Oklzhoes, and baing more pagticularly deacribed by eeates and

pounds an follows) L,

coesanciog at a point located at the Bortheast Corner of the
porchwest Quartar {¥W/4) of said Section Thirteen (13}, thence
slong the Horth lioe of said Sectiom Thircteen (13) and of the
:mr::ul: Quarter (¥W/4) thereof, West 726 feet to the point of
begloning of the herals deaczided tract of laod: theoce South 500
feet to & poink; themee Weat 400 faet to & poiot; thence South
64} fast, Zore or less, to the meander line of the Forth basnk of
the Arkaasas River; chemee iz & weseerly directics along said
seander line of the Boreh bank of the Arkapaas River a eerraln
distance to a paint on said North bank of the Ackansas Rivar,
which peint is located a dissance of 470 feat East of the West
lime n?ui&l Section Thirtees ([13) and of the Korthwese Quarter
(%/4) thersof; thancs in a line parallel eo the Wazt line of
said Sectien Thirteen (13) and of the Hor=hwese Quarter (HW/4)
theresf, Neoreh a cerzaln disctanmes te a poiot in the North lime of
said Section Thirteen (11) and of the Korzhwess Quarter (¥W/4)
thareaf, which poliat i3 located a dissance of 470 feec Eaat of
tha Eorthwest corper of said Sectlon Thirseem {13) and of the
Berthweat Quarter (HW/4) therecf; themce ale2g the Horth line of
said Section Thirteen (L3}, Eas: a distapce eg tha POIKT OF
BECIMMIKG, according te the U.5. Governzmant Susvey thereef,

113



~71CITY OF SAN

,,,c*‘“'ﬁ‘s,g i 4 - o4
ganéﬂs —_— 100 E. Broadway St. * P.0. Box 338 - Sand Springs, Oklanoma 74063
it iyl é Phone: 918.246.2500 * sandspringsok.org

December 16, 2014

Amber Edwards

Environmental Programs Specialist

Land Protection Division

Oklahoma Department of Environmental Quality
707 N Robinson

Oklahoma City OK 73102

RE: Zoning Designation for Sand Springs Petrochemical Complex Superfund Site

Ms. Edwards:

Per your request, this office has reviewed any zoning activities related to the Sand
Springs Petrochemical Complex site referenced in your report. For this purpose, |
reviewed zoning activities in Sections 13 and 14 of Township 19 North, Range 11 East.
| also reviewed Sections 11 and 12 of Township 19 North, Range 11 East, as they are
adjacent to the petrochemical complex site.

There have been zoning designation or classification changes in Sections 12, 13 or 14
during the reporting period. There were two zoning designation or classification changes
in Section 11 during the reporting period. However, they were in the SW quarter of the
section and not adjacent to the complex area boundary.

As your report indicates, the zoning designation/classification remains industrial and the
applicable conditions and/or restrictions have not changed during the reporting period.

Respectfully,

Andrew W. Templeton
Code Enforcement Supervisor
awtempleton@sandspringsok.org

cc.  Cody Blair, Asst. City Engineer
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Figure 1. Sand Springs Petrochemical Complex
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Figure 2: Sand Springs Petrochemical Complex Landfill

Perimeter Fence
= = s 4 North
Northres ': erimeter Drain Ditch and Inlets Gate
QGate '
l
i
Access for
" Cell 1 Sumps
Access for
Notth Vent
Cell 3 Sumps Cell 4 Sumps
O
]
H
South V
LAccess for outh Vent Access for
Cell 5 Sumps o
Cell 6 Sum South

Access for
Cell 7 Sumps

Southwest
Gate

Access for
Cell 8 Sumps]|

Gate

Fifth Five-Year Review

Sand Springs Petrochemical Complex



Figure 3: Sand Springs Petrochemical Complex Groundwater Monitoring Well
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